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PEOF. TAIT ON FOECE. 


A. Wilford Hall, PK . D., LL. D . : 

Dear Doctor,— I have secured a copy of a lecture on "" Force” by the dis¬ 
tinguished savant, Prof. P. G. Tait, F. K. S., of the University of Edinburgh. 
As his views represent the most advanced scientific thought on this subject, and 
are now generally accepted as correct, and as your views on this subject differ so 
materially from those of Prof. Tait, in the interest of truth I respectfully request 
that you would benefit the readers of The Microcosm with a crucial analysis of 
the views set forth below, which, without reproducing the whole lecture, represent 
the characteristics and peculiar features of the same. 

The following are the salient paragraphs of his lecture: 

“We read constantly of the so-called "Physical Forces '—heat, light, elec¬ 
tricity, etc.,—of the "Correlation of the Physical Forces—of the "Persistence or 
Conservation of Force/ To an accurate man of science all this is simply error 
and confusion.” 

""Perhaps no scientific English word has been so much abused as the word 
‘force/ We hear of "accelerating force/ "moving force/ "centrifugal force/ 
"living force/ "projectile force/ "centripetal force/ and what not. Yet, as 
William Hopkins, the greatest of Cambridge teachers, used to tell us,/force is 
force/ i. e., there is but one idea denoted by the word, and all force is of one 
kind, whether it be due to gravity, magnetism, or electricity. This, alone, serves 
to give a preliminary hint that (as I shall presently endeavor to make clear to 
you) there is probably no such thing as force at all! That it is, in fact, merely a 
convenient expression for a certain "rate/ If any one should imagine that "three 
per cent/ is a sum of money he will soon be grievously undeceived. "Three per 
cent/ means no more nor less than the vulgar fraction y§^-. True the " three per 
cent / usually means something very substantial—but there the term is not a 
scientific one.” 

"" Heat, whatever it may be, is something which can be transferred from one 
portion of matter to another; the consideration of temperatures is virtually that 
of the mere conditions which determine whether or not there shall be a transfer 
of heat, and in which direction the transfer is to take place. Bear this carefully 
in mind, because it has most important analogies to the results we meet with in 
considering the nature of force.” 

"" It has been definitely established by modern science that heat , though not 
material, has objective existence in as complete a sense as matter hasp 

"" We may state once for all, that our conviction of the objective reality of 
matter is based mainly upon the fact, discovered solely by experiment, that we can¬ 
not in the slightest degree alter its quantity. We cannot destroy, nor can we pro¬ 
duce, even the smallest portion of matter." But reason requires us to be consistent 
in our logic; and thus, if we find anything else in the physical world whose quan¬ 
tity we cannot alter, we are bound to admit it to have objective reality as truly as 
matter has, however strong our senses may predispose us against the concession. 
Heat, therefore, as well as light, sound, electric currents, etc., though not forms 
of matter, must be looked upon as real as matter, simply because they have been 
found to be forms of energy—which in all its constant mutations satisfies the test 
which we adopt as conclusive of the reality of matter. We shall find that this 
test fails when applied to force.” 
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“But you must again be most carefully warned to distinguish between heat 
and the mere sensation of warmth; just as you distinguish between the motion of 
a cudgel and the pain produced by the blow. The one is the thing to be meas¬ 
ured, the other is only the more or less imperfect reading or indication given by 
the instrument with which we attempt to measure it in terms of some one of its 
effects. So that when your muscular sense impresses on you the notion that you 
are exerting force, as in pushing or pulling, you ought to be very cautious in 
forming a judgment as to what is really going on; and you ought to demand 
much further evidence before admitting the objective reality of force.” .... 

“ Some people are in the habit of confounding force with momentum. No 
one having sound ideas of even elementary mathematics would be guilty of this or 
any similar monstrosity. He would as soon, as Hopkins used to say, measure 
heights in acres, or arable land in cubic miles.” .... 

“ The mathematician expresses this distinction at once by saying that mo¬ 
mentum is the time-integral of force, because force is the rate of change of mo¬ 
mentum.” .... 

“Whatever force may be, there is no such thing as centrifugal force; and 
accelerating force is not a physical idea at all. But that which is denoted by the 
term living force, though it has absolutely no right to be called force, is some¬ 
thing as real as matter itself. The third law of motion Newton first 

shows to hold for ordinary pressure, tensions, attractions, impacts, etc.; that is, for 
forces exerted on one another by two bodies, or their time-integrals. And when 
he says—‘If any one presses a stone with his finger, his finger is pressed with an 
equal and opposite force by the stone/ we begin to suspect that force is a mere 
name—a convenient abstraction—not an objective reality.” 

“Pull one end of a long rope, the other fixed, you can produce a practically 
infinite amount of force, for there is stress across every section throughout the 
whole length of the rope. Press upon a movable piston in the side of a vessel 
full of fluid, you produce a practically infinite amount of force, for across every 
ideal section of the liquid a pressure per square inch is produced equal to that 
which you applied to the piston. Let go the rope, or cease to press on the piston, 
and all this practically infinite amount of force is gone.” 

“When the distance between two bodies is doubled, their mutual attraction 
falls off to one-fourth of what it formerly was. Faraday seriously set to work to 
determine what became of the three-fourths which have disappeared, but all his 
skill was insufficient to give him any result. Faraday’s insight was so profound 
that we cannot assert that something may not yet be discovered by such experi¬ 
ments; but it will assuredly not be a conservation of force.” 

“ Newton says: ‘ If the action of an agent be measured by the product of its 
force into its velocity; and if, similarly, the reaction of the resistance be measured 
by the velocities of its several parts into their several forces, whether these arise 
from friction, cohesion, weight, or acceleration—action and reaction in all combina¬ 
tions of machines will be equal and opposite.’ ” 

“The actions and reactions which are here stated to be equal and opposite, are 
no longer simple forces, but are products of forces into their velocities; i. e., they 
are what are now called rates of doing work; the time-rate of increase, or the in¬ 
crease per second of a very tangible and real something —for the measurement of 
which rate Watt introduced the practical unit of a horse-power, or the rate at 
which an agent works when it lifts 33,000 pounds one foot high per minute against 
the earth’s attraction. 

“ Now, think of the difference between raising a hundred weight and endeav¬ 
oring to raise a ton. With a moderate exertion you can raise the hundred weight 
a few feet, and in its descent it might be employed to drive machinery, or to do some 
other species of work; but tug as you please you will not be able to lift the ton, 
and therefore, after all your exertion, it will not be capable of doing any work by 
descending again. 

“Thus it appears that/ora? is a mere name; and that the product of a force 
into the displacement of its point of application has an objective existence. [Even 
those who are so metaphysical as not to see that the product of a mere name into a 
displacement can have objective existence, may perhaps see that the quotient, of a 
horse-power by a velocity is not likely to be more than a mere name.] In fact. 
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modern science shows us that force is merely a convenient term employed for the 
present (very usefully), to shorten what would otherwise be cumbrous expressions; 
but it is not to be regarded as a thing any more than the bank rate of interest (be 
it two, two and a half or three per cent.,) is to be looked upon as a sum of money, 
or that the birth-rate of a country is to be looked upon as the actual group of chil¬ 
dren born in a year.” .... 

“ In fact, a simple mathematical operation shows us that it is precisely the 
same thing to say: 

“ The horse-power of an agent , or amount of work done by the agent- in each 
second , is the product of the force into the average velocity of the agent; and to say, 
Force is the rate at which an agent does work per unit of length” 

“Following a hint given by Young, we now employ the term Energy to sig¬ 
nify the power of doing work, in whatever that power may consist. 

“ The conception of kinetic energy is a very simple one, at least when visible 
motion alone is involved. And from nfotion of visible masses to those motions of 
the particles of bodies whose energy we call heat, is by no means a very difficult 
mental transition. Mark, however, that heat is not the mere motions, but the 
energy of these motions—a very different thing, for heat and kinetic energy in 
general are no more ‘modes of motion’ than potential energy of every kind (in¬ 
cluding that of unfired gunpowder) is a ‘mode of rest-!’ In fact, a ‘mode of 
motion’ is, if the word motion be used in its ordinary sense, purely kinematical, 
not physical:—and if motion be used in Newton's sense, it refers to momentum, 
not to energy.” 

“ The conception of potential energy, however, is not by any means so easy or 
direct. In fact, the apparently direct testimony of our muscular sense to the 
existence of force, makes it at first much easier for us to conceive of force than of 
potential energy. Why two masses of matter possess potential energy when separ¬ 
ated—in virtue of which they are conveniently said to attract one another—is still 
one of the most obscure problems in physics.” 

Hoping you will examine into the above views and answer in your usual 
analytical manner, I am yours very cordially, 

Henry A. Mott. 


REMARKS ON TIIE FOREGOING BY THE EDITOR. 

Dr. Mott has our thanks for calling attention to this discussion of force by 
the eminent Prof. Tait. We like to present our readers with the views of great 
writers, especially with those which relate to physical science, as they are well 
calculated, even if not correct, to suggest the necessity for explanations of various 
matters that might otherwise remain obscure. But in this present case, we must 
confess to a degree of surprise and disappointment at the barrenness of definite 
ideas in the midst of so much apparently confident elaboration and matured 
critical thought. We dislike to say this at the very start, on entering upon the 
analysis of a paper from a great scholar and scientist which aims to discuss so 
important a subject in such a critical manner. Particularly were we disappointed, 
after reading Dr. Mott's introductory remarks, that “his views represent the 
most advanced scientific thought on this subject, and are now generally accepted 
as correct.” After reading the extracts through the second time with the utmost 
care, we stopped and seriously asked ourself the question, what are these 
“views” which thus represent the most advanced scientific thought, and which 
are now generally accepted as correct? For the life of ns we could not see any 
definite or settled views on the subject discussed worthy of the name of “ ad¬ 
vanced scientific thought.” We saw, as we will try to make the reader also see, 
a vast amount of confused, incoherent, half-evolved and half-contradictory state¬ 
ments, with only one or two well-defined and clearly expressed scientific propo¬ 
sitions that one could put his finger on and say, there is a real scientific idea. 

If there is one thing more than another which we abominate in scientific 
discussion, it is obscurity or want of definiteness in a writer who is trying to 
present what he apparently believes to be new. We invariably conclude that such 
writer either has no well-defined, clear-cut ideas on the matter he is discussing, 
or else that his command of appropriate terms, in which to convey his thoughts. 
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is mightily deficient. We would rather be guilty of downright plagiarism than 
to be justly chargeable with obscurity and the jumbling of ideas in the discussion 
of a scientific subject. If by these hints we are doing injustice to Prof. Tait, 
we freely beg his, Dr. Mottos, and the reader's, pardon. The sequel, however, 
will show. We owe a duty to our readers in these discussions which comes first 
in the category of our obligations, and however unpleasant it may be to criticise 
unfavorably the published views of a great and prominent writer, our duty, as a 
journalist, stands paramount to the mere conventional claims of courtesy. Will 
the reader therefore re-examine the extracts as given by Dr. Mott, and then see 
if our conclusions and criticisms are, or are not, too severe? 

Now, we ask in the first place, what possible reason could Prof. Tait have for 
this vehement and almost ill-natured crusade against the use of the term force ? It 
would almost seem as if he had recently had a personal controversy with some 
other professor on the question of force, in which he had been worsted, and thus 
been led inadvertently to oppose the use of that term, as not appropriate for scien¬ 
tific purposes, and that some sharp point of the controversy had so fastened itself 
in his memory that when he took up his pen to write his lecture he could not 
forego whaling his adversary indirectly by expressing his dislike for that repugnant 
term, force. But whatever the motive which induced this remarkable opposition to 
a short, euphonious, well-understood, and most appropriate English word, the Pro¬ 
fessor gives nothing whatever as a substitute, except it be indirectly the term 
energy . But what is the difference which word is employed, so you only under¬ 
stand as the dictionaries define it, force to be energy , and vice versa ? Why, then, 
should he call force “a mere name—a convenient abstraction?" If the influence 
or power which a magnet exerts over a piece of iron at a distance is called the 
force of the magnet, or the energy of the magnet, or the influence of the magnet, 
what is the difference? Really, for a scientific writer to waste pages of a book to 
oppose the one or the other, when we all understand the meaning intended to be 
conveyed by these words, is downright quibbling and waste of time unworthy of a 
professorship in a great university. To discuss the question of what force , or en¬ 
ergy is, whence it comes, its nature and character, and how its various manifesta¬ 
tions are caused to address themselves to our sensuous observation, would be legiti¬ 
mate and important matters to consider in our scientific investigations; *but mere 
quibbling about the use of a term which by common consent and the use of all vo¬ 
cabularies, fairly conveys an understood idea, is going backward instead of repre¬ 
senting “ advanced science." 

But for this fight about a mere word, Prof. Tait appears, from one or two 
vague hints, to be on the right track. Taking light, heat, sound, electricity, 
gravity, magnetism, etc., as forces of nature in the common acceptation of that 
term, and the Professor seems to regard them as real entities; and yet by wildly 
concluding that there is no such thing as conservation of force, or correlation of 
force, and that “ to an accurate man of science all this is simple error and confu¬ 
sion, he loses all the benefits of his embryo ideas about the entitative nature of 
force, or energy, which he at times virtually admits. 

Suppose we drop quibbling about the mere meaning of the word force, and 
admit that if a rose by any other name would smell as sweet, still, as all must con¬ 
cede, it is just as well to call it a rose for the sake of old associations as to learn a 
new name for it, and we will then have no difficulty in understanding the correla¬ 
tion of force, convertibility of force, or conservation of force, especially if force, or 
energy, if you prefer it, be regarded as a real thing, a substantial, though imma¬ 
terial existence, as viewed in the light of the Substantial Philosophy. 

If we regard all possible manifestations of the physical forces as substantial 
emanations from one universal fountain of force, and which fountain reaches 
back, merges into, and blends with the correlated fountain of vital and mental 
force which gives active power and capability to the physical forces, then all mys¬ 
tery about the correlation, convertibility, or conservation of force will disappear 
from any well-balanced mind, even as “an accurate man of science." Could 
Prof. Tait accept force, in whatever form it is manifested, whether as light, heat, 
sound, electricity, cohesion, gravity, magnetism, or what not, as but a substantial 
transformation out of the primordial force-element constituting the fountain 
from which every form of force emanates through means aj)pointed in nature, and 
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which then travels, each by its own peculiar law of radiation or conduction, as 
ordained by the intelligent Author of all things, his mind would at once clear 
itself of all its obscurity on the subject, and the whole discussion would be le- 
lieved of the contradictory phases in which his want of definite ideas has so xin- 
fortunately involved it. He would then instantly be enabled to grasp the idea 
that, as all the forces are but different substantial forms of the one substantial 
force-element, of nature, it is the simplest thing in philosophy to see mentally that 
sound-force, heat-force, light-force, or electric-force, after it has served the pur¬ 
pose of its manifestation and use, by no means ceases to exist, thcugh we iio 
longer observe it, but as real substance it falls back into the force-element 
whence it came, and where it is conserved for future want and supply, and wkeie 
it is necessarily correlated with, and may be convened into any other form of 
force No view of nature or her laws but that of Substantmhsm, as here set 
forth, can ever make the idea of the conservation correlation, or convertibUity of 
force anything but an incoherent and unintelligible farrago. In the “S h ^ of 
new philosophy all forms of force are objective things or entities, and not meie 
"modes of motion” of material particles. This truth Prof. lait at times seems 
to accept. And as all force emanates from the one fountain or force-element, 
and as this fountain is necessarily and inseparably connected with the still more 
.refined, elevated, and sublimed fountain of vital and intelligent foice, as the 
First Cause of all things visible and invisible, material and immaterial in the uni¬ 
verse, it is plain to see, by aid of a truly philosophical vision, how this force- 
element is intimately correlated to God as the fountain of vital and mental foice, 
and also how every one of the manifestations of physical iorce are and must of ne- 
cessitv be correlated one to another, since they are pnmordially but one essence, 
and in the forms of force thus emanate from the same fountain of physical eneigy. 
Is not this plain? Is there the slightest confusion of ideas or the 
self-contradiction in all this teaching of the Substantial Philosophy. W hy shou 
there bo any ambiguity, since it has nothing to cover up, nothing to conceal or 
, i _' j... .. fliA r.lnn.r sunlierht of the most 



while rror. ±ait insists m uu« jiamgiayix V Ye* 

ff/aph he proposes to prove that “there is no such thing as force at all. He 
admits that the attraction of one body by another is " one of the most obscuie 
problems in physics.” And yet, by denying the existence of any such tl mg as 
force at all, lie obscures the idea of attraction still more, and would, could he 
have his way, prevent all possible solution of the mystery. Ihe attractive force 
which acts between two bodies is not a whit more obscure than any otliei problem 
where the action of an invisible, immaterial force is involved, or where the energy 
is exerted through a substantial connection beyond the observation of mans 
senses. But how much of the obscurity and mystery here complained ot disap¬ 
pears when we focus the light of Substantialism upon the problem, and conclude, 
as we must do, that by no possibility can the magnet attract the armature unless a 
real, substantial objective emanation, or force, connect the two bodies thus diaun 
together. Accept this commonsense view of the intangible entities of nature, 
and discard the impossible, irrational conception that it is the motion of the 
molecules of the magnet that causes the distant pull, and, although all mystery of 
the operation may not be cleared up, so much of it is explained that we can well 
afford to wait for the future solution which will surely be brought about m the 
final consummation and universal acceptance of the Substantial 1 hilosophy. 

Let us now endeavor to untangle, or at least look into, a few of Prof. 1:ail s 
obscurities, and thus try to help him out of the difficulties he has raised by his 
incoherent and useless war upon the term force. He says, no scientific Englis i 
word has been so much abused as the word force. We deny his charge, it we 
except his own unnecessary and abusive attack upon that word. He then pre¬ 
sents "accelerating force” as one example of this abuse, and m another place lie 
denies that there is "any such thing as centrifugal force, and says that accel¬ 
erating force is not a physical idea at all. But the truth is, there is hot 
slightest coherence or reason in this scientific scolding, and it but goes to confirm 
our first suspicion, that his opposition to the use of the word has all come from an 
unfortunate controversial disagreement with some other scientist. W hy should 
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he object to “centrifugal force” when it is simply well understood as that form 
or direction of mechanical energy which tends to drive the surface of a revolving 
body off on a tangent? Surely some force or energy must earrv the drops of water 
away from a rapidly revolving grindstone, or they would not go. 

I hat a force, which in revolving bodies tends to a tangent, is properly and 
pbilologically termed “ centrifugal,” being from the center, should be self-evident 
to a beginner in science. It does seem strange that an eminent professor of 
physics could so quibble about a mere distinction without a difference And 
what is “accelerating force” but the accumulation of force or mechanical energy 
m a moving body which tends to carry it faster and faster. 

As an illustration, take the falling stone. Gravity exerts a certain amount of 
force upon it during the first inch of fall. Now if gravity should cease at the end 
of the inch, the stone would keep on falling, but without acceleration, by virtue of 
its momentum, as it is usually termed, which really signifies nothing more nor less 
than the gravital force which is stored up in the stone by that first inch of down¬ 
ward pull. Gravity, however, does not stop at this first inch of pull, but adds just 
as much more gravital force during the second inch; these two quantities of force 
combined, and now both stored up in the stone, increase the stone’s velocity, or 
accelerate its motion, and the same continues on, because new portions of gravi¬ 
tal force are continually being added to the stone to produce this acceleration, or 
continual increase of velocity. What more appropriate language, in the name of 
reason, could be used than to call this constant addition of force (that produces 
acceleration.) “accelerating force ”? Had a child raised this pointless and pitiable 
objection, we might have had patience with it. r 

The true explanation of momentum, here for the first time hinted, and which 
by the way, has thus been incidentally utilized, will prove in the future to be of 
importance to science, inasmuch as it straightens out another tangle of Prof. Tait’s 
confused reasoning in connection with this uncalled-for denial of “accelerating 
force. He says: “Some people are in the habit of confounding force with mo¬ 
mentum Such a blunder he calls a “monstrosity.” No careful reasoner, how¬ 
ever, could do so except in the original and beautiful manner just presented, 
namely, as stored-up force, and this no previous writer has done. In a recent edi¬ 
torial we showed that the property of elasticity, instead of being a force, as nearly 
everybody believes, was simply the condition or quality of a body by which me¬ 
chanical force, or energy, could be stored up within it for the purpose of restoring 
the body to its original form after distortion. This was just as true, as well as 
new, in science as the point we have here made, that the momentum of a body can 
be nothing else than the stored-up force which gave to it the original impetus. If 
we mistake uofc, this must strike every careful thinker in physics as a most im- 
portant scientific discrimination. To illustrate: The force, or energy, of the ex¬ 
ploding powder does not by any means cease acting on the ball as it emerges from 
the mouth of the cannon, or otherwise the ball would then stop; but it continues 
on with the ball stored up in it to the end of its journey, as proved when it strikes 
a tree at a distance. What but stored-up force, or mechanical energy, could 
knock that tree to splinters? But this stored-up force, by common consent, re¬ 
ceives the name of momentum. In fact, momentum, hitherto unexplained, is thus 
made clear Suppose, as a further illustration, that during every ten feet of the 
balls travel, after leaving the gun, it should receive another and equal impetus of 
force from exploding powder, each adding another velocity, and each new addi¬ 
tion of force being stored up in the ball like the first, thus augmenting its mo¬ 
mentum does a great professor of physics need to be told that such accumulating 
oice, which produces the_accelerating velocily of the ball, may properly be called 
accelerating force ? Why, then, we ask again, this purposeless scientific scold- 

appropriate? nderSt00d temS ’ wlthout eveu Pending to substitute others more 

One of the best evidences of a sound scientific reasoner who understands his 
subject, is the use of appropriate illustrations by which to convey and enforce his 

ideas. I lie attentive reader cannot fail, however, to observe, all the way through 
these paragraphs, a total disregard to the applicability of his comparisons. Wliat 
possible analogy or similarity, for instance, can there be between the idea of meas¬ 
uring of arable lauds in cubic miles, or the measuring of heights in acres, and 
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this most common-sense view of momentum as the force or mechanical c g 
which starts the body into motion stored up to keep it in motion, lie tel ’® 
that this comparison was made use of by Prof. Hopkins, «me of the best tcache 
of Cambridge University. We confess we do not admire Prof. Hopkins as a lucid 
teacher. But even the measuring of heights in acres or arable lands in cubic 
miles is by no means an impossibility in point of fact. Had Prof. Hopkins h' 
m the Alleghany regions of Pennsylvania he would have learned that the number 
of acres in a square mile depends very much on the height of the various hill, 
contains; and had he lived in the prairies of Illinois lie would have known that 
the value of its lands often turned upon the cubic miles of its arable sod for 
future use, a great difference being made if it is one foot or six feet deep. He 
also quotes Prof. Hopkins as proof that his own idea of force, as really nothing at 
all but a name, must be correct. That greatest teacher of Cambridge wm m the 
habit of declaring to his students that “Force is force ! We have tued to nn 
agine the benefit that pupils in physical science would probably demoi from such 
comprehensive instruction under such an eminent teacher; but as liof. I.} ; 
savs about atmospheric sound-waves, “imagination retires baffled. Piof. 1 , 

after this clear explanation by Prof. Hopkins of what force is, adds his °"n inter¬ 
pretation of its probable meaning: “i. e. there is but one idea denoted by tho 
word and all force is of one kind whether it be due to gravity, magnetism, 01 
electricity. This alone seems to give a preliminary hint that (as I shall presently 
endeavor to make clear to you) there is probably no such thing as force at all. 

Well a professor of physics who proposes to “make clear” that there is “no 
such thing as force at all,” after quoting and indorsing the preliminary hint 
that “ force is force,” ought to stand a good chance m competition with the 
greatest of Cambridge teachers.” Let us try to follow him an^ see how he makes 
ft clear that there is “no such thing as force at all,” after admitting in the same 
sentence that “ all force is of one kind. ” How “ all ” of nothing “ at all can be 

of “ one kind,” we shall thus try to learn. 

To prove that force is nothing, or that there is “no such thing as force at 
all ” after much similar confusion of ideas, he gives it in the language of t 
mathematician as “the rate of change of momentum,” because momentum is the 
time-integral of force.” Not to discuss the lucidity of this statement, let us con¬ 
sider the Idea that force is a “rate of change” even when “there is noauchthing 
as force at all.” To prove this proposition he goes on to compaio it to the banic 
rate of interest on money deposited. Is this rate of interest, three per cent., 01 
three dollars per annum on each hundred dollars deposited, nothing at all. Is it 
“ a mere name—a convenient abstraction—not an objective reality, and is it tiue 
+W thore is “ no such thing as a rate of interest at all ”? . 

His ideas of money are unique, to say the least, and Ins entire discussion of e 
question of capital and interest is about the most confused part of his lectuie. 
iic savs- “If anyone should imagine that three per cent, is a sum of money, he 
will soon be grievously undeceived. Three per cent, means no more nor less than 
the vulgar fraction A”! And who does not know that of $100 on interest, is 
“a sum of money” exactly amounting to $3 in cash? But the assumption, that le 
rate of interest, or $3 earned by $100 in one year, could represent force, of 
which there was “ no such thing at all,” seems to have flashed on the Piofessoi s 
mind as soon as he had uttered it, as involving too puerile an absurdity to let 
stand, so he tries to fix it by adding: “ True, the three per cent, usually means 
something very substantial, but there the term is not a « whv did 

And this is a specimen of “the most advanced scientific thought ! W by did 
not Prof. Tait stop long enough to give us the “scientific use of the term 
if it does not convey a substantial idea equivalent to a sum of money? And why 
should he insist upon a “ scientific ” use of a term here when he was devoting the 
bulk of his lecture to repudiating the scientific use of the tzyrnfoicc? 

What could have put it into Prof. Tail’s head to insist upon force as “the 
rate at which an agent does work,” as he so strenuously urges, is one of the mys¬ 
teries of his incoherent teaching. Why, instead of being a rate at which woik is 
done force is the very agent or power or energy which, through proper appliances, 
does the work, while the rate of execution simply signifies the amount of work 
accomplished in a given time. The rate of performance never means tho force or 
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energy or agent which does the work. The rate of bank-interest is the same pre- 
ciselv. It means simply the annual amount of actual work done—of actual money 
whichag.ven sum deposited m bank earns or works out by thus being put into 
useful employment-while the jorce or agent which does this rate of work and 

“o^pStowork 18 ' e ' T 0rigi ” al mm ° f mme:l “ the POworthus 

Inter fi* °f J 8 c -™g» of the deposit, he makc/tho 
ti ino- f t , he !® rce or a S ent which produces it, one and the same 

^, nd yetbe ™» k ® 8 th]S ^te of interest, as his unintelligible equivalent of 
at al \ hut “ a mere name — a convenient abstraction” though it 
amounts to $3 in cash every year on each §100 deposited in bank! A professor in 
a great university who can reason thus disjointedly and irrationally, deserves a 

adenHfhf Bf 1 A and iJ S10 - ,ld tb ® n be compelled to take a course in elementary 

scientific studies before again writing for the public. ^ 

nothin* hnt*o' 8 conft,sion about f° rce M being a rate, and about its being 

tmIIv JLm fi i b * if , !f e na . Tne ; ? r a convenient abstraction, the Professor does 
what y becmnes ofni , bottom . ™ his reference to Faraday’s efforts to determine 
of the force of attraction between two bodies as they are separated 
farther and farther from each other. If the attraction of the two bodies is the 
Tn A n ? h they T drawn together, as Faraday plainly taught, and as Prof 
Fait seems to concede, then the force is clearly not the rate at which they ini 
proach or at which their motion is accelerated, since the force or a*ent wVich 
causes their approach is manifestly the attraction itself. What trifling with plain 

S!nV:C 5 , W v JJ , ,t “ n, .t kc ”S e '“ ” '»"» '•kick doee^he work of 
y“ . b ,° l ?' e f, *>«* the rate at which the work or drawing 

is cone. 1 et the bulk of the lecture of Prof. Tait, instead of presenting clear 

deals^n^b^P le f Iiat, i r ® °a l?™?’ SUcb as the mind can g ras P as mtellectua?food, 
v ‘ s J n this confused indefiniteness of expressions, which, though it may have 

been clear to him, it certainly is anything but clear to the ordinary reader. 3 

, , ,, eu ; ar aday inmself seemed to fail in finding a solution of his difficulty 

solelv 1C h fr e ° f i at o raC r 0n a 1 the two bodies needed from each other, owing 
!° bls nofc understanding the true nature and operation of force If he 
could have grasped the fact, as set forth so clearly in the Substantial Philosophy 

2eb Vn° S°n' es ? re attrac * ed b - v the substantial rays of gravity passing out from 
each in all directions, analogous to the substantial rays of light from a candle 
and which could be seen with eyes suitably constructed, he would at once have 
b f, ea ab e see mentally what became of this great percentage of lost energy or 

rf> Bytbe r U ' kn °, Wn law of eqnared-distance'mverse it is phdn 

that fewer and fewer of these substantial rays of gravity, radiating in strain-lit 

farther 1 and f-irtWr”^ wo f uld ™Really touch the two bodies as fhey removed 
rtner and faithei apart, while all the rest of the rays from each body not 

n°ot C rt:°. Uld Pa f °i ff n i lt0 vacant space without affecting either body, though 
not by any means to be lost or annihilated, but to return into the univerfa 
fountain of force, there to be conserved in God’s order of things for correlation 

the v e P rv b /i lty ’ a A ld "““Gestation in other or similar forms of energy. This is 
le very thing the Substantial Philosophy teaches, and which Prof. Tait denies 
when it is explained “it will surely not be a conservation of force ” 

difficulty 81 wd a l. Ti a S at i 0: m h - ero given would have beautifully solved Faraday’s 
difficulty, and could Prof. Tait now stop scolding about the term “force” Ion* 

ofnl’f t f° look mto the Substantial Philosophy, he would have his mind cleared 

SK “ d thcro ' ,ouM be “<* ■*- SSJ 

9 ne °f the most unsatisfactory peculiarities about Prof. Tait’s stvle of reason- 
thf? h that lie masses difficulties against the term force, not seemnig to reflect 
that these very difficulties bear with equal effect against any other word or form of 
expression he may substitute for that term. He seems, like a young polemical: 

allv and fo^Hm SC ’ eag<3r fo . r . honor as wel1 as f o>' smashing things gener- 
against hk m^ 1 °^ te « 1 Po r a r y triumph not caring if half his blows rebound 
against his own head. Take Ins reference to the pulling at one end of a rope. 
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He says that, according to the received notion, “you can produce a practically in¬ 
finite amount of force, for there is stress across every section throughout the whole 
length of the rope.” Now why, as a great teacher in a great institution of learn¬ 
ing. does Prof. Tait launch out such apparent difficulties against force (and the 
same in the case of a cask of water with a closely-fitting piston) when they apply 
the same precisely against the term energy, or pressure, or tension, or expansion, or 
any other word he may dare to substitute? How useless is such an attack on force 
when he knew he could not answer it himself, as he had put it, taking any word 
he might select, for there is surely some word in his vocabulary which means what 
common mortals understand by force. Will he say that by pressing a piston into 
a closed cask of water witli one pound of energy or pressure he “produces an 
infinite amount of energy or pressure,” because that single pound takes an infinite 
number of directions? He surely believes in energy and pressure, and why does 
he not therefore run amuck at some of his own scientific terms, and see how they 
will stand the shock? Iconoclastic objectors to other folks* views should be per¬ 
emptorily forced to explain how their own views, if they have any, make the 
matter any better, or else be spanked into silence. When we hurl our difficulties 
at the wave-theory of sound, we are always found ready and willing to show that 
no such difficulties or objections lie against the substantial theory. Let Prof. 
Tait be compelled to do-the same, and he will soon modestly begin to let up m his 
bootless crusade against the excellent little word force. 

The Professor ignores force as only an abstraction, a mere name, a nothing at 
all , in fact, because he does not know what becomes of a hundred pounds of it 
when he lifts that amount at a ton mass without moving it! Does he know 
what becomes of a hundred pounds of energy or muscular power at a similar effort? 
Possibly he might grasp the elementary conception, with .a little dispassionate 
effort, that when he exerts a hundred pounds of upward pressure at the toil weight 
without stirring it, this force or energy, while he is lifting, is simply expended 
and stored up in neutralizing just one hundred pounds of gravital force which is 
acting on the weight in the opposite direction; and that if twenty men should lift 
each a hundred pounds they would thereby neutralize the whole ton of gravital 
force, and thus would cause the ton weight to rise. If this “abstraction” is too 
heavy'for him, let him do a little intellectual training by first reflecting that the 
ton mass would absolutely have no weight at all but for that invisible, immaterial, 
substantial, objective entity, called the force of gravity, which Faraday was so be¬ 
wildered about, and which Prof. Tait concluded could not surely be conserved. 

But as stars sometimes twinkle through the interstices of the cloudiest atmos¬ 
phere, we have an occasional scientific scintillation even from this mass of con¬ 
fused ideas. Indeed, he almost seems at one point virtually to take back all the 
naughty things he had been provoked to say against force, by selecting heat— -a 
“scientific** term meaning one of the acknowledged forces of nature—and making 
it an actual, substantial, objective entity. It is really as encouraging as it is 
surprising to fall in with one such sensible and philosophical statement in the 
midst of so much intellectual pi. “Heat,** he says, “whatever it may be, is 
something which can be transferred from one portion of matter to another.** 
Suppose heat to be a force —then what? The sentence here quoted sounds very 
much like the utterance of a veritable substantialist, and but for his unfortunate 
misunderstanding about the word force, there is no visible reason why he was not, 
when he made that statement concerning heat, on the high road to Substan- 
tialism. For example, what better Substantialism has ever been published in this 
magazine than the following? 

“It has been definitely established by modern science that heat [one of the 
natural forces], though not material, has an objective existence in as complete a sense 
as matter has ** / 

Such a truthful averment about heat, one of the physical forces, as a real 
“something,** would be equally applicable to every other recognized force of 
nature. Cannot electricity be transferred from one material body to another, and 
has it not an existence as real and objective as has the tree which it shivers into 
kindling-wood? Cannot magnetism be transferred from one material body to 
another, and does not the piece of steel itself become a magnet on this principle 
of transference when brought within a magnetic atmosphere? Is not this force 
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or energy which radiates from the poles of a magnet m ali directions, and which 
lifts the distant armature in opposition to gravity, a veritable, objective existence, 
as much as the armature which it lifts, or the steel magnet which lifts it? Can¬ 
not sound be transferred from the vibrating chord to the prong of a distant unison 
tuning-fork, and thus throw it into corresponding motion by its substantial, 
sympathetic action; and is not this “something” which accomplishes a visiblo 
mechanical result as real an objective existence as is the instrument thus made to 
respond? And if these forces of nature are all proved to be objective existences, 
bv the veiy test which Prof. fait applies to heat as a real “somethin 0- ,” how 
natuial, then, and consistent is the Substantial Philosophy, and how easy is it for 
acceptance, since it makes every natural force, including the vital, mental, and 
spiritual forces, an objective existence as real and substantial as is matter itself. 

But it would not seem to do for the professor to continue this magnificent line 
of thought without some additional confusion and cloudiness of ideas interspersed, 
lie learnedly undertakes to explain to the reader the process by which we have 
found out that heat, or any other form of energy, is an objective existence as 
much as matter. We have learned it, he says, because we have found out bv ex¬ 
periment that matter cannot be altered or reduced in its quantity in the slightest 
degiee; and hence we conclude that it must have an objective existence. And 
further, as we also find by experiment, he continues, that heat cannot be altered or 
reduced m quantity, but only transferred to other bodies, or converted into other 
forms of energy, we rationally infer also, that heat, though not matter, has as 
much an objective existence as has matter itself. To a superficial reader this rea¬ 
soning appears intensely and even severely logical; but weaker scientific nonsense 
was never put into the same number of words, even if it did issue from the Uni- 
"veisity of Edinburgh, and if the reader will keep his face straight long enough, 
we will prove it. & b 9 

How can we go to work experimenting on a mass of matter to find out that it 
cannot be reduced in Quantity in order to know that it has an objective existence, 
unless we first know that it exists objectively, and unless we know what its quan¬ 
tity is which we are trying to reduce? How, in the name of science, can we 
know what its quantity is, so as to learn by experiment that such quantity is un¬ 
altered after experiment, unless we first know that the matter has an obibetive 
existence as a real entity? According to this specimen of “advanced scientific 
thought, you take a quantity of matter which you do not yet know to exist, and 
as you cannot know of its existence until your experiment proves that its quantity 
cannot be altered, you cannot, of course, have any conception of its quantity before 
the attempted reduction commences. But after experimenting sufficiently you 
thereby learn, first, that its quantity has not been reduced in the least, without 
knowing what its quantity was prior to beginning the test, since you did not yet 
know of its existence; and finally you learn of the existence of the matter itself 
upon which you have been experimenting, and thus find out its original 
quantity, by finding out that its quantity, of which you knew nothing, had not 
been lessened. Such is a specimen of this profound reasoning about force which 
Dr. Mott assures us is “ now generally accepted as correct.” Clearly, so far from 
knowing that matter exists by first experimenting with its unknown quantity to 
find out if such quantity can be altered, and thus learn of its existence, we first 
know that the matter has a real objective existence by our sensuous and conscious 
observation, and we know what its quantity is in the same manner, by weighing 
or otherwise measuring it and observing the result; and by the same sensuous" 
or conscious, observation, aided by reason, we know that heat and other forces of 
nature have a real objective existence by what they do, and by what we observe 
concerning them. We surely do not have to wait to experiment with heat, as 
Irof. I ait urges, and first find out that its quantity cannot be altered, before we 
know that heat exists, or know the quantity we are trying to reduce. According 
to the reasoning of Prof. Tait, we neither know that matter or force exists, or 
has any quantity whatever, until we have first experimented on its unkno-wn 
quantity to see if it can be reduced, and have in this way determined its unknown 
existence to learn if it really has any quantity. 

But we must not be too exacting with this great scientist, especially when in 
the midst of so much confusion he can make such a valuable admission for the 
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Substantial Philosophy as that heat, an immaterial force, is a “ something ” as real 
and objective as matter itself. Indeed, as we read further we find he does not 
stop with heat, but actually carries the principles of Substantialism almost as far 
as its most outspoken advocates could desire, by the remark: “Heat, therefore, 
as well as light, sound, electric currents, etc., though not forms of matter, must be 
looked upon as real as matter, simply because they have been found to be forms of 
energy,”—in other words forms of force, since the common word force is just as 
good°as his substitute. In fact, it is quite common now for scientific writers to 
use these two words interchangeably as convenience suggests, or to avoid tautol¬ 
ogy. Why, then, this needless jangle about one of these two words when, by avoid¬ 
ing it, he could have saved himself from an unfortunate bewilderment of ideas 
which’ now bids fair to make him notorious? 

From a careful study of his lecture, it is evident that Prof. Tait had been 
reading the Substantial Philosophy, though perhaps not with sufficient care to re¬ 
ceive the full benefits of its teaching. If he had not seen and read it, how are we 
to account for the term “sound” having been included among the natural forces 
or forms of energy?—substantial entities having as real an objective existence as 
matter itself—a truth never admitted by a great scientist before the “ Problem of 
Human Life ” was published. The truth is, the University of Edinburgh, through 
its leading physicist, has substantially indorsed the central tenet of the Substan¬ 
tial Philosophy as based on physical science, and as taught in the various volumes 
of The Microcosm. It thus accepts the substantial existence of “ sound ” as well 
as of light, heat, electricity, etc., as objective entities, and as real as material 
bodies themselves. That great university, therefore, with one of the foremost 
physicists of Europe at its head, has clearly abandoned the wave-theory of sound, 
and also the undulatory theory of light and heat, with the waves of ether on which 
it rests, thus clasping hands across the Atlantic Ocean with the Microcosm Pub¬ 
lishing Company in dealing a death-blow at the whole modern mode-of-motion 

philosophy! . ..... „ 

What a pity that Prof. Tait, with his great reputation as a physicist m one oi 
the first universities of the world, and with all his scientific lore to aid him, had 
not more largely profited by studying the Substantial Philosophy after having 
adopted, as he has done, its principal features of sound, light, heat, and elec¬ 
tricity as objective entities! When he took up the “ Problem ” or The Micro¬ 
cosm (for he certainly has been reading one or the other), he should have fore¬ 
gone his personal grievances about a mere word, and sent for our entire series of 
books, and thus been prepared to make himself thoroughly familiar with the 
principles of which he had obtained such a hopeful smattering. What a pity, 
after having become substantially a Substantialist, he should have thrown away 
so splendid an opportunity for revolutionizing Great Britain within the next six 
months, or a year at farthest, and of thus establishing the Substantial Philosophy 
permanently in the Queen’s Dominions. But he foolishly preferred a petty con¬ 
tention over the word force, and thus narrowly escaped an immortality that is 
never offered to man but once in a lifetime. 

At any rate, the friends of Substantialism throughout the world can well con¬ 
gratulate themselves that the keynote of their greal philosophy has been author¬ 
itatively echoed from one of the first universities in the land, and by one of the 
world’s leading physicists; and while we thus congratulate each other, let us 
fervently hope that these good-natured criticisms which we have been compelled 
to make on this “force” argument may not provoke the distinguished professor 
to waste more ink and paper by pitching into the Substantial Philosophy, after 
having adopted and used it, as he was some way provoked to do, in the case of the 
unfortunate little word force. _ 

THE FUTURE OF SUBSTANTIALISM.—No. 1. 


BY REV. J. I. SWANDER, A. M. 


We have just received instruction from the managers of The Microcosm to 
prepare a paper upon the above subject for the opening number of Volume V. 
The editorial authorities seem to have been blissfully oblivious to the fact that it 
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is much easier to select the text than to preach the sermon. They have, therefore, 
placed upon our shoulders a burden too grievous to he borne with an angelic 
smile of ready acquiescence. But having learned obedience as a child, we shall en¬ 
deavor to continue its practice through the laborious responsibilities of our advanc¬ 
ing years. Fortunately, we have not been asked to don the prophet's robe, but 
only to exorcise our memory, and relate our experience of things to come; and if 
we, in this reversed retrospection, should forget to recollect some things correctly, 
the sin should not be laid at the door of the printer, but charged up against the 
writer himself, who, having been placed under marching orders, is presumptuous 
enough to horoscope the substantial zodiac, consult the invisible stars in their 
courses, lead the predictions of the passing night and herald the blessings of the 
coming day. 

The Substantial. Philosophy has not yet passed through the first decade of its 
existence, and is, therefore, still in the formative period of its history. Not that 
its essential principles are undergoing any change. Such an admission would be 
m conflict with the immutable nature of truth, as well as disadvantageous to those 
who are called to advance and advocate its claims in the world. Truth makes its 
march of progress, not to a higher perfection of itself, but toward its more perfect 
apprehension by those to whom it gradually reveals its hidden treasures. In this 
way truth, having an essence of its own, incarnates itself m the Substantial Ele¬ 
ments of the human mind and spirit, becomes conscious of its own being, and 
finally appears in the form of a correct and established theory to utter its beati¬ 
tudes upon the mount, and pour its benedictions upon the people of the plains 
below. 1 

It matters but little whether Substantialism is at this time to be regarded and 
spoken of as an hypothesis, theory, or a system of philosophy. A learned friend 
has written to us: “The new philosophy may become an acknowledged svstem in 
the course of time, but at present the question may properly be asked whether it 
is more than an hypothesis." Very well. We lose nothing by admitting, if neces¬ 
sary, all that is claimed in the above. The advocates of the substantial hypothe¬ 
sis, if indeed it be nothing more than an hypothesis, are in proud 2)ossession of 
unquestionable facts and conclusive demonstrations of its correctness in all its es¬ 
sential parts. In the non-possession and contradiction of such radical facts it 
were better to-day for some of the old theories and systems had they never been 
born to exist in their monstrous unscientific deformity than to offend this sound and 
symmetrical little one that believes in the immaterial forces of creation which, 
under God, are constantly moving the chariot-wheels of the material universe. 

In science, the germ of truth is worth more than the century-plant of error. 
Even a living dog is better than the carcass of something foolishly supposed to 
have been a lion. The embryonic principle that approached Sir Isaac Newton in 
the falling apple, though wrapped for awhile in the swaddling-clothes of an hy¬ 
pothesis and laid in the manger of an unpopular theory, gradually arose to general 
recognition and power as something of more value to science than all the old as¬ 
tronomical treasures of Egypt. Yes, gentlemen, we have no objection that you 
look upon Substantialism as an hypothesis; but, mark our word, the hypoth¬ 
esis of to-day will be the central theory and illumining sun in the regenerated 
science of to-morrow. Give us the acorn, with its immaterial germ of a giant oak, 
and you may have all the fully-developed mushrooms, cabbage-palmettos and life¬ 
less trunks of your materialistic forest. 

Let all lovers of truth who are willing to follow its leadings through evil, as 
well as good report, not do themselves the great wrong to conclude that Sub¬ 
stantialism is not worthy of their entire confidence, because, forsooth, it doth not 
yet fully appear what it shall be when that which is perfect is come. Neither 
should the increasing number of believers in the Substantial Philosophy be any 
less enthusiastic in its advocacy because it has not yet been fully formulated. 
Ihe time is fast coming when its high rank in the family of philosophies will be 
generally acknowledged, and when, as the center of the world's admiration, the 
loyal child shall leceive the insignia of its intrinsic worth. Even in the bulrushes 
of the Nile, Moses was a “ proper child," and therefore the coming man and law¬ 
giver for a nation from whom, according to the flesh, Christ came. And Christ 
himself, instead of springing, like a full-fledged mythical Minerva from the head 
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of Jupiter, into his highest attainable perfection, “increased in wisdom, stature 
and favor with God and man.” So, too, with Christianity, as the substantial 
presence of the glorified Christ in the world, lie is a very poor reader of church 
history, and a very shallow student of its philosophy who sees Christianity s 
highest attainable perfection either in Primitive religion, the Church oi Home, or 
modern Protestantism. While nothing can transcend the limits of its own type 
and pattern, it is everywhere God’s law that the old and more defective develops 
the want and prepares the way for the new and more perfect. For this reason 
we are not disposed to make fun of the wave-theory of sound. In consideration 
of its negative service to the cause of science, we are in favor of giving it a decent 
burial. Dr. Hall may differ from us in our assertion that Substantialism comes 
from materialism in the sense somewhat analogous to that in which Christianity 
sprung from Judaism, and Protestantism from Rome. Thus the principle of 
Substantialism was always present in the organic constitution of the world s life, 
but could not attain to actual birth until the fullness of the time had arrived. 
Upon the arrival of that appointed day it came to emancipate the world from the 
then prevailing law of materialism. It has already accomplished much as an 
earnest of the purchased inheritance. Less mythical and more mighty than 
Hercules, it has reached from its cradle to grapple with the dragon of unscientific 
fraud. It has brought its calcium light to bear upon those Evolution theories 
known as “Spontaneous Generation/’ “Ontogeny,” “ Philogeny, Pangenesis, 
and “ Gemmules,” in such a way as to completely unmask their false pretensions. 

It has laid bare many of the ridiculous fallacies involved m the current theory oi 
acoustics. It has pointed out a simple yet sovereign remedy for the deepest 
malady that now afflicts the general family of sciences; and it has accomplished 
all these initial results under the reign of a persecution and suffering not worthy 
to be compared with the glory that shall be revealed in the triumphal inarch oi 

its f ^^ uture of the g ubstant .iai Philosophy is neither a matter of prophecy nor 
conjecture. It is something to be anticipated according to the law ot life in his¬ 
tory, and the sure workings of its plastic power. M hen we arc once acquainted 
with the root there is no prophecy in predicting both the coming and the quality 
of the fruit. Even the form of the fruit is predetermined by the norm ot the 
root. Only to a limited extent is such form subject to modification from without. 
All life constantly struggles toward the realization of its ideal. 11ns ideal is not a 
mere subjective concept in fancy of something that has no existence outside of the 
mind, but a veritable substantial pattern of the thing to come m outward ioim. 
That which is to be has been. The objective ideal is a reality. Essence is more 
real than form, because it is molder and master of the form. It is so in religion. 
The Christianity of the Middle Ages made many centuries of ridiculous ecclesias- 
ticistn by trying to legislate law into life. Much of our statutory Protestantism is 
doing little better. Let modern theologians and materialistic mound-builders in 
philosophy profit by their examples. Let them catch a glimpse of the power of 
the world to come,"and with uncovered heads do proper homage to those invisible 
forces which, under God, create their own forms in the material universe. 11ns 
we propose to do with Substantialism. It needs no outer mold m which to cast 
its coming form—it will admit of none. In that particular, it will take care ot 
itself. It came not to be ministered unto, but to minister unto the wants ot the 
scientific world. Who can declare its generation, or adequately portray the part it 
is to play in the coming, closing scenes of time’s great theater? If it is to take 
rank with other distinct sciences, A should be defined as the Science of Force . 
Chemical professors are talking and writing about the generation, conservation, 
transmission and persistency of force. Very well; but whence and what is it? Is 
it really nothing more than the result of favorable combinations in matter? Is 
mental force nothing more than molecular motion or effervescence from a few 
pounds of pulpy matter stuffed into a human skull? All who wish to escape the* 
odium of being known as such materialists must either acknowledge the substan¬ 
tial nature of the immaterial in being, or fly for protection into the region and 
shadow of—nothing. This region has its existence in some ot our current theo¬ 
ries, and its capital is the city of refuge for much infidelity in science. I here is 
no other alternative. Any theory of force whose genesis is not traceable to 
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matter, or whose claims are not based upon a recognition of the immaterial sub¬ 
stances of God s creation, must start in the desert of lean abstractions and end in 
the wilderness of logical and laughable absurdity. It is time, therefore, for all 
serious scientific inquirers after the symmetrical wholeness of the truth to pause 
and ask themselves whether there is not an imperative demand for such a distinct 
oranch of study to round out the curriculum in the great university of God. 

\V hen the necessity for such a new science shall" have been generally conceded 
the point reached may be emphasized as a period in the world’s intellectual prog- 
ress Substantially will then receive an ovation worthy both of the principle 
that it involves and the blessings that it will impart to the family of man as it 
moves forward in its grand march to victory. What a broad field is opening for 
the display of its power and the distribution of its benefits to all the lovers of 
truth! Passing through the wilderness of scholastic chemistry, it will complete 
its thorough examination of the present theory of force and energy,” as already 
indicated by the preparatory papers of Dr. Mott. In this line of inquiry it will 
look a little more carefully into the chemical laws of affinity, cohesion and repul- 
Sion, ana show that some tilings hitherto treated as the properties of matter are 
really the proprietors thereof. Continuing its well-begun work in the domain of 
physics, it will perfect the new theory of sound and formulate its truths for the 
general instruction of the laity in the rudiments of scientific righteousness. En- 
tering into the domain of optics, it will pour new rays upon the subject of light, re¬ 
call Huygens and Newton to the witness stand, and submit a few questions by way 
ot cross-examination concerning corpuscular emissions of luminous matter, ethereal 
jelly and the old undulatory theory in general. It will also examine farther into 
the presumptuous assumptions that gravity, magnetism, electricity, and heat are not 
substantial entities and forces of nature. Encouraged with its grand achievements 
in the lower departments of being, it will direct its efforts toward heaven, and with 
a hush of reverence, standing the scientific gates ajar, it will enable man to look 
into the laboratory of Almighty God, where the handiwork of the visible creation 
is made of things that do not appear. It will continue to march its invincible 
forces into the realm of mind, lay peaceable siege to the capital of intellectual em¬ 
pire, climb up into the highest dome of finite thought, examine more thoroughly 
the substantial structure of the human soul and demonstrate its constitutional 
power to survive the dissolution of its material environments. Neither shall the 
pent-up Utica of sublunary things contract its powers. Persevering in its searches 
to find out all that science can know of God, it will conduct its disciples up into 
the newly discovered observatory of the sidereal heavens, permit them to gaze 
through a telescope radically different from any previously pointed toward the 
skies, and direct.their most devout efforts to ascertain the place of the more imme¬ 
diate presence of Him who evolves the stars like sparks from his own substantial 
being, and sends them as scintillations of his personal glory around the central 
throne of Ins boundless empire. 


PAUL’S PAEADOX: BECOMING WISE BY FIEST BECOMING A FOOL. 

A SERMON BY REV. T. WILLISTON, M. A. 

“ If any man among you seemeth to bo wise in this world, let him become a fool that he may be 

wise.”—-1 Cor. iii. 18. 

Before explaining this paradox of Paul’s, it may be useful to notice the dif- 
ferent senses in winch the words wise and ivisdom are used in the Scriptures 
When Bezaleel and other builders of the tabernacle are spoken of as men in whom 
the Lord “ had put wisdom,” it is simply meant that he had endowed them 
with much mechanical skill and ingenuity. When Christ said to the twelve 
I3e ye wise as serpents,” his meaning was, be cautious and wary, or on the look¬ 
out against danger. In adopting a sagacious expedient for his support the un- 
wf st -' Vi - rd 18 said to have “ done wisely;” that is, to have acted shrewdly. 
When it is said that “the children of this world are in their generation wiser 
than the children of light, the meaning is, not that they are wiser in the highest 
or best sense, but that, in proportion to the magnitude of the objects aimed at 
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they prosecute their worldly schemes with more earnestness and zeal than Chr s- 
tians manifest in striving to make their “calling and election sure. lo the 
attainments of men in such tilings as science and philosophy, as well as to»the 
subtle artifices with wliich they prosecute their various designs^the Bible applies 
the words, “man’s wisdom,” or “the wisdom of this world. But when Sol¬ 
omon says, “ Wisdom is the principal thing, therefore get wisdom, he exhorts 
men to acquire «the wisdom that is from above,” and the very beginning and 
essence of which consists in “ the fear of the Lord. . 

It is in two very dissimilar senses that, m my text, Paul uses the word 
“ wise ” and it is in a very peculiar sense that he uses the word “ fool. Let ns 
first see how very unlike are the senses of the word wise, as twice used by Paul, or, 
in other words, what Paul means by one’s being “wise in this world, and then 
submitting to a certain process in order “ that he may be wise. io ® the full 
force of the passage before us, let us institute a comparison between the two kinds 
of wisdom that Paul here refers to. Let us place them side by side, inspect them 
narrowly, see in what respects they differ, and which of the two we had better 
seek to possess. We will first inquire what it is to be “ wise m this world. 
What is the aim of the worldly-wise, and what are the methods they usually em¬ 
ploy in executing their designs? The object they invariably aim at is the attain¬ 
ment of some perishable earthly good, and the promotion thereby of their own 
happiness; and it never rises higher. The good sought by them is different in 
different individuals, but it is invariably good of a worldly kind, and self-interest 
is uniformly their prompting motive in seeking it. With one set of persons money 
is the object which with tireless toil they seek to acquire. With another class it 
is the fame and the emoluments connected with office and exalted station. YV lth 
another it is the celebrity that is gained by authorship, or by military prowess, or 
by brilliant literary and scientific achievements. With still another the object 
aimed at is self-indulgence and sensual gratification. The objects of-pursuit 
vary as do the tastes of the different classes, but self-gratification and self-advance¬ 
ment is the governing motive in each. . , 

Not only are the aims and efforts of the worldly-wise directed exclusively to 
earthly objects, but they are usually very sagacious in the selection of means for 
effecting their designs. What, for example, could be more wise, in a worldly 
sense, than the plan resorted to by Absalom when, with eye on his father s throne 
and the nation’s applause, he stationed himself by the roadside, and said to every 
aggrieved Israelite, “ 0 that I were made judge in the land, that every man which 
hath any suit or cause might come unto me, and I would do lnm justice. 
Worldly wisdom was admirably exemplified by this flattering demagogue, and by it 
he “stole the hearts of the men of Israel.” And as he was not conscientious in 
respect to the character of the means he resorted to, but was guileful and liisin- 
cere, so it usually is with worldly men in the use of means. If to the mere woriu- 
lin^flattery, or fraud, or prevarication seem to be the surest means of rendering 
his°enterprise successful, he will not usually hesitate to employ them. lo secure 
for themselves office and honor, political demagogues have in every age resorted to 
substantially the same obsequiousness and the same pseudo-patriotism that Absa¬ 
lom did. And what is true of the unscrupulous demagogue is to a greater or less 
extent true of the worldly-wise, in all the varied pursuits of life. 

Having seen what is implied in being “wise in this world, let us now see 
what that other kind of wisdom is, which Paul exhorts the worldling to get by be¬ 
coming a fool. In its very nature this wisdom differs from that, for while that is 
“earthly, sensual, devilish,” this “is from above,” or has its origin m the heart 
of God and is as pure as its divine Author. Instead of aiming at the attainment 
of some purely secular and perishable benefit, this wisdom seeks a good that is 
spiritual and ever-enduring. Instead of having self-interest for its governing 
motive, it rises above self, and is swayed by a desire for the glory of God and tor 
the mineral good. While the worldling’s field of vision embraces only “ the things 
which are seen,” that of the truly wise takes in all worlds and all duration. With 
t|i ie Bible for his telescope, he fixes his eye on things unseen and eternal. While 
‘ r ‘ God is not in all the thoughts ” of the worldly-wise, the language ot him that is 
t-rulv wise is, “I meditate on all thy works, I muse on the work of thy hands. 
A s he surveys the doings of the Most High, whether it be in the kingdom of Nat- 
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Hfm D ^f° VKl i e “ C0J ° r ?^ e i? pt i 0n, , he i s , fiIled with awe and adoration, and lie finds 
himself exclaiming, 0 the depth of the riches both of the wisdom and knowl- 

Sh fvimr° C ' Tli fc 1 atU [ e ln the character and government of Jehovah is alike 
gratifying. That God is love rejoices him, and so it. does that, to the wicked 
our God is a consuming fire.” lie is as glad to hear God say that he “ will bv 
no means clear the guilty,” or say, “ Vengeance is mine, I will repay,” as lie is to 
learn that the Lord delighteth in mercy,” and “will abundantly pardon” even- 
sinner that truly forsakes his evil ways. Once this man was “ wise in this world ” 
and wise in his own estimation, but now he is “a new creature,” and though he 
is deemed a fool by some of his old associates, the All-Wise God pronounces him 
a tool no longer. 

Vc have seen that there is a wide, a radical difference between the two kinds 
of wisdom that Paul names in my text, and we come now to consider what ho 
means by ones “becoming a fool” in order “that he may be wise.” Would 
Paul have us understand by these words, that if one ha? made large attainments 
in human science, or if his mind has been greatly expanded by education he 
must cease to feel any interest in science, or cease to make any advances therein 
it lie would become spiritually wise? Does lie mean that learning and piety 
cannot co-exist in one and the same person? By no means. The wisdom that 
1 aul would have men obtain is no enemy to learning and science. So far from 
being their enemy, it is their warm and sincere friend. Religion woos and wel¬ 
comes Science to her side as an ally, an efficient colleague, a cordial supporter. 
\\ hat then can the, apostle mean by so strange a paradox as having one become 
wise by first becoming a fool? To this question more than one°reply may be 
made, and yet each be a correct one. One meaning that Paul may nave had b 
this: By deserting the ranks of your former companions in sin, you may bo 
despised and deemed a fool by them, and you must consent to be a fool in their 
estimation, in order to your being wise in the sight of God. It is no very unusual 
thing for one to be sneered at, or even hated, if lie breaks away from Satan’s 
ranks and goes boldly over to the Lord’s side. Said Jesus to his disciples, Be¬ 
cause ye are not of the world . . . . therefore the world hateth you/’ It has 
been the lot of many a Christian to be reproached, scorned, and persecuted, 
because lie was no longer “of the world.” To become wise in the highest sense 
a woiIdling must cease to be a worldling, must cease to have the same aims, the 
same governing motives, and the same methods of fulfilling his aims that world¬ 
lings have; yet it is obvious that so great a change as this would by some of the 
worldly-wise be regarded as becoming a fool “Well,” the apostle would say, “if 
this is to be or become a fool, become one, that you may be wise.” 

Paul’s meaning, however, in the words “let him become a fool,” we are far 
from having exhausted, even if the above supposition was a part of his meaning. 
He well knew that “knowledge puffeth up,” that the “ wise in this world” are 
prone to pride themselves in their real or supposed pre-eminence in intellect or 
knowledge, and that this pre-eminence, and its accompanying pride of intellect, 
often become a serious obstruction-—yea, in many cases a fatal barrier—in the way 
of men’s salvation. Impressed with this fact, it was doubtless Paul’s intention, 
in the clause referred to, to warn the worldly-wise against that snare of the devil 
which consists in the speculations of an unsanctified philosophy, and in the intel¬ 
lectual pride generated thereby. It was as though the apostle had said, “ He 
that would become ' wise unto salvation’ must cease to make an idol of learning 
and earthly wisdom, however profound.” He must become sensible that the 
largest attainments in science and philosophy, if not associated with the love of 
God, are but a feeder of human pride, and can never make their possessor happy. 
As compared with the wisdom that God imparts, he must regard “man’s wisdom” 
as well-nigh worthless, and if human attainments have puffed him up, or caused 
him to despise the crucified One, he must feel his own littleness and unworthiness, 
and must in his own estimation “ become a fool.” It was not the apostle’s aim 
to have men undervalue science, or any earthly thing that is truly useful, but he/ 
would have them prize purity of heart and the divine approbation far moire. 
And as for that “ wisdom of this world ” which “ God hath made foolish,” Pa\ul 
would have men become fools , as it were, by exchanging it for the wisdom that 
confers permanent joy, and that is as enduring as the throne of God. 
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In view of the immeasurable superiority in value of “ the wisdom that is from, 
above” to “ the wisdom of this world,” need we wonder that God pronounces that 
man a fool who scorns or heeds not Wisdom's entreaties and admonitions? ^ As a 
fitting close of this interview, my hearers, let us listen to a few of Wisdom's own 
words—words of tender entreaty on the one hand, and of solemn warning or awful 
denunciation on the other. Hear her as she says, “ Happy is the man that findeth 
wisdomfor “ all things thou canst desire are not to be compared unto 
her. Length of days is in her right hand, and in her left hand riches and honor.” 
“ If thou criest after knowledge, and liftest up thy voice for understanding; if 
thou seekest her as silver, and searchest for her as for hid treasures, then shaft 
thou understand the fear of the Lord, and find the knowledge of God.” “How 
long, ye simple ones, will ye love simplicity? .... Turn you at my reproof: be¬ 
hold, I will pour out my Spirit unto you, I will make known my words unto you.” 
Such are some of Wisdom's urgent invitations, and what language could be more 
tender or persuasive than hers? Alas, that it should ever have been necessary for 
her to become severe, and to address any of our race in such words as these: “Be¬ 
cause I have called, and ye refused; I have stretched out my hand, and no man re¬ 
garded; but ye have set at naught all my counsel, and would none of my reproof: 
1 also will laugh at your calamity, I will mock when your fear cometh .... 
when distress and anguish cometh upon you. Then shall they call upon me, but 
I will not answer; they shall seek me early, but they shall not find me. For that 
they hated knowledge, and did not choose the fear of the Lord .... Therefore 
shall they eat of the fruit of their own way, and be filled with their own devices.” 
God forbid that I, or any of you whom I am addressing, should, on a dying bed or 
at Christ's bar, hear Wisdom say, “ Because I have called, and ye refused .... 
I also will laugh at your calamity, and will mock when .... distress and an¬ 
guish cometh upon you. You shall call upon me then, but I will not answer”' 
To-day , my hearers, Wisdom is saying, “Seek ye the Lord while lie may be found, 
call ye upon him while he is near.” “ To-day, if ye will hear his voice, harden 
not your hearts.” Let us beware lest we make a part of that hopeless number to 
whom she will by and by say, “Then shall they call upon me, but I will not 
answer; they shall seek me early, but they shall not find me ”! 


WHAT IS LIFE? 


BY HENRY A. MOTT, PH. D., E. C. S. 


“Nothing is needed but matter and the forces inherent in it, to account for 
all the life that is found on the earth, of every kind.” 1 

Such is the teaching of the science of to-day. Life, according to this vie w , 
being only one mode in which the universal force inherent in matter shows itself, 
or, as Barker 3 puts it, “Life is now universally regarded as a phenomenon ox 
matter, and hence, of course, as having no separate existence.” 

The word “life” is used in two distinct senses; the one metaphysical, the 
other physiological. The former, synonymous with mind and soul, at least in the 
higher animals, has been evolved from human consciousness; the later has arisen 
from a more or less careful investigation of the phenomena of living beings. “It 
need scarcely be said,” says Barker, “that it is in the sense last mentioned that 
the word ‘life' is used in science. The conception represents simply the sum of 
the phenomena exhibited by a living being.” 

Without accepting the above views as correct, or rejecting the same as in¬ 
correct, let us investigate the subject carefully, consistently and logically, and see 
where the investigation will lead us, and what conclusion we will arrive at. 

To discover the nature of life, to find out what life really is, it would be folly 
>o compare the perfection of living matter—a human being—with some non¬ 
living or inorganic substance, such as a brick, for example; for, as Prof. Orton 3 
ha? said, “That only is essential to life which is common to all forms of life. 

i M Origin of Life.”—Hollick, p. 27. 2 7 bp. Sci. Monthly , vol. xvii., p. 751.—Geo. F. Barker. 

3 41 Comparative Zoology,” p. 43—1876. 
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Our brains, stomach, liver, hands and feet are luxuries. They are necessary to 
make ns human but not living beings." 

It will be necessary for us to consider, then, the simplest being which pos¬ 
sesses life, and such are the little apparently homogeneous specks of protoplasm 
constituting the group Monera , which are claimed to be entirely destitute of 
structure. In the fresh waters in the neighborhood of Jena minute lumps of pro- 
toj^lasm were discovered by Haeckel, which, on being microscopically examined, 
were seen to have no constant form, their outlines being in a state of perpetual 
change caused by the protrusion from various parts of their surface of broad lobes 
and thick finger-like projections, which, after remaining visible for a time, would 
be withdrawn, to make their appearance again on some other part of the surface, 
lo this little mass of protoplasm Haeckel lias given the name Protamoeba 'primi¬ 
tive These little lumps, about one-thousandth of an inch in diameter, resem¬ 
bling a speck of jelly, multiply by spontaneous division into two pieces, which, on 
becoming independent, increase in size and acquire all the characteristics of the 
parent. 

From this illustration, it will be seen that “reproduction is a form of 
nutrition and a growth of the individual to a size beyond that belonging to it as 
an individual, so that a part is thus elevated into a"(new) whole." The monera, 
then, up to the present time has not been shown to have a structure, or, in other 
words, it has not been shown to be organized, or to have a nucleus, investing 
membrane or parts. 

After being acted on by chemical and other agencies, it is assumed that the 
monad becomes hardened on the surface, or a membrane forms, then afterwar.d by 
osmose, a nucleus and granules in the interior, and so becomes a true cell’ the 
first real organism . 

The vegetable cell has usually two concentric coverings—cell-wall and pri¬ 
mordial utricle. In animal cells the former is wanting, the membrane represent¬ 
ing the utricle. As a general fact, also, animal cells are smaller than vegetable 
cells. Their size 1 varies greatly, but they are generally invisible to the naked eye, 
ranging fromto of an inch in diameter. About four thousand of the 

smallest would be required to cover the dot put over the letter i in writing. 

All animal and vegetable structure is but the multiplication of the "cell as a 
unit, and the whole life of the plant or animal is that of the cells which compose 
it, and in them or by them all its vital processes are carried on. & 

The cell, then, can be regarded as the basis of our physiological idea of the 
elementary organism; but in the animal, as well as in the plant, neither cell-wall 
nor nucleus is an essential constituent of the cell, inasmuch as bodies which are 
unquestionably the equivalent of cells—“true morphological units"—may be 
mere masses of protoplasm devoid alike of cell-wall or nucleus. For the whole 
living world, then, the primary and a mental form of life is merely an individual 
mass of protoplasm in which no further structure is discernible. For this reason, 
protoplasm has been called the “universal concomitant of every phenomena of 
life. Life being inseparable from this substance, but dormant unless excited by 
some external stimulant, such as heat, light, electricity, food, water and oxygen. 

Although we have seen that the life of the plant, as well as of the animal, is 
protoplasm, and that the protoplasm of the plant and that of the animal bear the 
closest resemblance, yet plants can manufacture protoplasm out of lifeless matter, 
whereas animals are obliged to procure it ready-made, and hence, in the end, de¬ 
pend on plants. “ Without plants," says Orton, “animals would perish; without 
animals, plants had no need to be." “The 6 food of a plant is a matter whose 
energy is all expended—is a fallen weight. But the plant organism receives it, 
exposes it to the sun's rays, and in a way mysterious to us converts the actual 
energy of the sunlight into potential energy within it." It is for this reason that 
life has been termed “bottled-sunshine." 

The principal food of the plant consists of carbon united with oxygen to form 
carbonic acid, hydrogen united with oxygen to form water, and nitrogen united 
with hydrogen to form ammonia. These elements, thus united, which in them¬ 
selves are perfectly lifeless, the plant is able to convert into living protoplast. 

4 “ Comp. Anat.”—Orton, p. 32. * See “ Was Man Created?”—Mott, p. 21. 

6 “Correlation of Vital and Phys. Forces.”—Darker, p. 51. 
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“Plants are," says Huxley, 7 “the accumulators of the power which animals dis¬ 
tribute and disperse.” Boussingault found long since that peas sown in pure 
sand, moistened with distilled water, and fed by the air, obtained all the carbon 
necessary for their development, llowering and fructification. Here we see a 
plant which not only maintains its vigor on these few substances, but grows until 
it has increased a million-fold, or a "million million-fold, the quantity of proto¬ 
plasm it originally possessed, and the protoplasm exhibits the phenomena of life. 
This, and other proof, led M. Dumas to say: “From the loftiest point of 
view, and in connection with the physics of the globe, it would be imperative on 
us to say that in so far as their truly organic elements are concerned, plants and 
animals are the offspring of the air.” 

Schleiden/ speaking of the haymakers of Switzerland and the Tyrol, says: 
“He mows his definite amount of grass every year on the Alps, inaccessible to cat¬ 
tle, and gives not back the smallest quantity of organic substance to the soil. 
Whence comes the hay if not from the atmosphere?” 

It has been seen, then, that plants can manufacture protoplasm, a faculty 
which animals are not possessed of; they at best can only convert dead protoplasm 
into living protoplasm. 

In what manner, then, does this matter—protoplasm—possessing the phe¬ 
nomena of life, differ from inorganic matter, or in what manner does living mat¬ 
ter differ from matter not living ? 

The physical consistence of protoplasm varies with the amount of water with 
which it is combined, from the solid form in which we find it in the dormant 
state to the thin, watery state in which it occurs in the leaves of valisneria. 

As to its composition, chemistry can as yet give, but scanty information; it 
can tell that it is composed of carbon, hydrogen, oxygen, nitrogen, sulphur and 
phosphorus, and it can tell the percentage of each element, but it cannot give 
more than a formula that will express it as a whole, giving no information as to 
the nature of the numerous albuminoid substances which probably compose it. 

Edward Cope/ in his article on Comparative Anatomy, gives the formula for 
protoplasm (as a- whole) C 24 II 17 N 3 0 8 + Sand P (in small quantities under 
some circumstances). It is therefore, he says, a nitrvl of cellulose: C 24 H 2x> 
0 2 + 3 NH 3 —. This, however, is purely a speculation, for living protoplasm 
has never been made artificially, and, in fact, all analyses are of dead protoplasm. 
Synthetical chemistry has produced numerous organic substances, constituents of 
the plant and the aniipal, but none of them are animated or living substance; in 
fact they are just as dead as if they were not made at all. 

It was proper, in considering the question “What is Life?” to consider the 
simplest form of matter giving evidence of life, and this we have done by consid¬ 
ering the protoplasm of the monera, a form of life which is so low down that the 
scientist is unable to state whether it is animal or vegetable life—and yet what 
knowledge have we gained by so doing in respect to the nature of life? The fact 
still remains that this living matter is different from non-living matter—different 
in one most important respect—it is continually undergoing change—taking in 
new matter, decomposing it, adding such portions to itself as are necessary for de¬ 
velopment, and expelling the remainder—in fact, it is perpetually changing, yet 
always preserving its identity. 

Dead matter can be made to grow, such as crystals, but the growth is ex¬ 
ternal, in living matter the growth is internal, and only after decomposition of 
the food. 

It is claimed that the forces which are at work on the one side are at work on 
the other, and that the phenomena of life are all dependent upon the working of 
the same physical and chemical forces as those which are active in the rest of the 
world, and it is also claimed that the terms “vitality” and “vital force,” whilst 
convenient expressions to denote the cause of certain groups of natural operations, 
as the names “electricity” and “electrical force,” are used to denote others; but 
if tie name implies that cither “electricity” or “vitality” is an entity, playing 
the part of a sufficient cause of electrical or vital phenomena, they become absurd 
assimption. As Huxley 10 has said—“A mass of living protoplasm is simply a 

7 “ Physical Basis of Life.”—Huxley. 8 “ Biography of a Plant.” 

• Johnson Ency. Article, Comp. Anatomy. 10 “ Anatomy of Invertebrate Animals.” 
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machine of great complexity, the total result of the work of which, or its vital 
phenomena, depends on the one hand upon its construction, and on the other upon 
the energy supplied to it; and to speak of ‘vitality’as anything but the names 
of a senes of operations is as if one should talk of the ‘horologity’ of a clock.” 

Huxley, 11 speaking of the formation of water by the passage of an electrical 
current through hydrogen and oxygen, and the formation of ice by the reduction 
of temperature, says: 

\\ e do not assume that a something called ‘ aquosity ’ entered into and took 
possession of the oxide of hydrogen as soon as it was formed, and then guided 
the aqueous particles to their places in the facets of the crystal or amongst the 
leaflets of the hoar-frost. On the contrary we live in the hope and in the faith 
that by the advance of molecular physics we shall by and by be able to see our 
way as clearly from the constitution of water to the properties of water, as we are 
able to deduce the operations of a watch from the form of its parts and the man¬ 
ner in which they are put together. 

Is the case in anyway changed when carbonic acid, water and ammonia 
disappear, and in their place, under the influence of pre-existing livinq proto¬ 
plasm an equivalent weight of the matter of life makes its appearance? It is 
true that there is no sort of parity between the properties of the components and 
the properties of the resultant, but neither was there in the case of water. It is 
also true that what I have spoken of as the influence of pre-existing living matter 
is something quite intelligible, but does anybody quite comprehend the modus 
operandi of an electric spark, which traverses a mixture of oxygen and hydrogen? 
What justification is there, then, for the assumption of the existence in the living 
matter of a something which has no representative or correlative in the not living 
matter which gave rise tbit? What philosophical status has‘vitality’ than 
‘aquosity’? J 

If the properties of water maybe properly said to result from the nature 
and disposition of its molecules, I can find no intelligible ground for refusing to 
say that the properties of protoplasm result from the nature and disposition of its 
molecules. 

Let us examine this opinion of Huxley and see what value should be attached 
to it. “ When insisting,” says Stirling, 13 “on attributing to protoplasm the qual¬ 
ities it possessed, because of its chemical and physical structure, if it was for 
chemical and physical structure that we attribute to water its qualities, he has 
simply forgotten the addition to protoplasm of a third structure that can be only 
named organic. ‘If the phenomena exhibited by water are its properties, so are 
those presented by protoplasm, living or dead, its properties.’ When Mr. Huxley 
speaks thus, exactly so we may answer—‘ living or dead!’ That alternative is 
simply slipped m and passed; but it is in that alternative that the whole matter 
lies. Chemically, dead protoplasm is to Mr. Huxley quite as good as living proto¬ 
plasm. As a sample of the article, he is quite content with dead protoplasm, and 
even swallows it, ne says, in the shape of bread, lobster, mutton, etc., with all the 
satisfactory results to be desired. Still, as concerns the argument, it must be 
pointed out that it is only these that can be placed on the same level as water; 
and that living protoplasm is not only unlike water, but it is unlike dead proto¬ 
plasm. Living protoplasm, namely, is identical with dead protoplasm only so far 
as its chemistry is concerned (if even so much as that); and it is quite evident, 
consequently, that difference between the two cannot depend on that in which 
rhey are identical—cannot depend on chemistry. Life, then, is no affair of chem¬ 
ical and physical structure, and must find its explanation in something else.” 

,. “A here f- 1 ? certainly different states of water, as ice and steam; but the rela¬ 
tion of the solid to the liquid, or of either to the vapor, surely offers no analogy to 
the relation of protoplasm dead, to protoplasm alive. That relation is not an 
anaiogy but an antithesis, the antithesis of antitheses. In it, in fact, we are in 
presence of the one incommunicable gulf—the gulf of all gulfs—that gulf which 
J> 1 . Huxley s protoplasm is as powerless to efface as anv other expedient that his 
ever been suggested since the eyes of man first looked into it—the mighty gulf te- 
tween death and life.” 6 J 6 


11 “ Physical Basis of Life,” pp. 24 and 25. 

13 No. 3, University Series.—James H. 


13 The italics are the writer’s. 
Stirling, p. 113. 
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“The Germans, the most advanced and innovating of them, directly avow 
that there is present in the cell ‘ an architectonic principle that has not yet been 
detected/ In pronouncing protoplasm capable of active or vital movements they 
do by that refer, they admit also, to an immaterial force, and they ascribe the 
processes exhibited by protoplasm—in so many words—not to the molecules, but 
to organization and life. It is remarked by Kant that ‘the reason of the specific 
mode of existence of every part of a living body lies in the whole, whilst with dead 
masses each part bears this reason within itself *; and this indeed is how the two 
worlds are differentiated. A drop of water, once formed, is then passive forever, 
susceptible to influence but indifferent to influence, and what influence reaches it 
is wholly from without. It may be added to, it may be subtracted from; but in¬ 
finitely apathetic quantitatively, it is qualitatively independent. It is indifferent 
to its own physical parts. It is without contractility, without alimentation, with¬ 
out reproduction, without specific function. Not so the cell, in which the parts 
are dependent on the whole, and the whole on the parts; which has its activity 
and raison d’etre within, which manifests all the powers which we have described 
water to want, and which requires for its continuance conditions of which water is 
independent." 

Water is not ice, nor is either steam for all the chemical identity that exists— 
ought we then to make nothing of the difference? Not so; we ask a reason for 
the difference, we demand an antecedent that shall render the consequent intelli¬ 
gible. The chemistry of oxygen and hydrogen is not enough in explanation of 
the threefold form; and by the very necessity of the facts we are driven to the ad¬ 
dition of heat. 

It is precisely so with protoplasm in its twofold form. The chemistry re¬ 
maining the same in each (if it really does so), we are compelled to seek elsewhere 
a reason for the difference of living from dead protoplasm.' 4 

“In protoplasm," says Stirling, “even the lowest, then, but much more con¬ 
spicuously in the highest, there is in addition to the molecujar force, another 
force unsignalized by Mr. Huxley—the force of vital organization." 

It may be proper to mention here that Schultze, Brucke and Kuhne, three 
great German histologists, hold that it is only in cells that protoplasm exists. 
Hollick says, “Once let matter assume the organized form and what we call life 
begins at once." The fact is, that what is now assumed to be a mere homogene* 
ous mass of living matter, without structure and without parts, as in the case of 
the monera—may be shown on closer investigation to be organized. For we know 
of no higher form of life without organization, and when once the organization is 
injured life disappears. 

As Kuhne has said: “To-day we believe that we see" such or such fact, 
“but know not that further improvements in the means of observation will not 
reveal what is assumed for certainty to be only illusion." 

We find an infinite number of cells, in the animal and vegetable world, 
which differ infinitely from one another, and must have so differed from the start. 
There must therefore be an infinite number of different kinds of protoplasm in 
the infinitely different plants and animals, in each of which its own protoplasm 
but produces its own kind, and is uninterchangeable with that of the rest. 15 

In the human body we have nerve-protoplasm, brain -protoplasm, bone-proto¬ 
plasm, muscle-protoplasm, and protoplasm of all the tissues, no one of which but 
produces only its own kind, and is uninterchangeable with the rest. 

(To be concluded in the next number.) 


Tiie Photographing of Sound-Waves. —Many paragraphs are going the 
rounds of the press referring to the fact that sound-waves have been photographed, 
and much confusion of ideas exists upon these various announcements. Next 
month the editor will explain the mystery in a set paper on that subject, so that 
readers of The Microcosm need have no further trouble asking us for an expla¬ 
nation of the apparently impossible feat. It turns out to be a very simple pro¬ 
cess as soon as we come to find out what is really meant in the announcement. 

14 See “ As Regards Protoplasm.J. U. Stirling, p. 117. ,a Stirling, ibid, p. 99. 
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THE PHILOSOPHY OF POVERTY: ITS CAUSE AND CURE.—No. 3. 


BY PROF. II. S. SCHELL, A. M. 


In the closing numbers of the fourth volume of our greatly prized Microcosm 
I took occasion to exhibit some of the baleful effects of that oppressive poverty 
which is found in all civilized nations, but never among savage tribes, in reducing 
to a wretchedness almost beyond the power of language to describe, vast multitudes 
of the human family—that poverty which has converted a fair and beautiful earth, 
a magnificent world—on beholding which, as it emerged in pristine grandeur from 
the bosom of chaotic night, “ the morning stars sang together and all the sons of 
God shouted for joy”—a world built and bountifully furnished by God for his 
yet unborn sons and daughters—into a sad abode, a place of torment, an embry¬ 
onic hell for a large majority of them; and I have shown that this crushing pov¬ 
erty is caused by the monopoly of the soil by the few but powerful—that soil which 
God gave witlioiit money and without price , for the free use of all ; and that by means 
of this usurpation, thirty millions of the descendants of the fathers of the Revolu¬ 
tion are deprived of that for the attainment of which those fathers pledged “ their 
lives, their fortunes and their sacred honor”; and though many millions of acres 
of this broad domain are now uncultivated and ready for the occupancy of 
their descendants, they are prevented by this cruel and unjust monopoly from 
using them. I have shown that by the power the ownership of land gives, 
they who hold it are enabled to demand in rent for its use, and to appropri¬ 
ate all that their fellow countrymen can earn save bare necessities, thus entailing 
upon them lives of slavish toil, poverty, anxiety, and an ignorance which engenders 
crime, intemperance, and vice of every kind; and having suggested a radical, 
practical and complete remedy, I now, as this magazine is religio-scientific in its 
mission, with a view of warning these who are perpetrating this wrong of the 
danger they incur in trampling upon the rights of their fellow men, feel at liberty, 
at the expense of a slight digression, to quote, with a few remarks of my own,, 
some passages of Scripture bearing upon the subject. 

The first may be found in the twenty-fifth chapter of the Gospel as recorded 
by St. Matthew, where the Saviour says, when describing the scenes of the great 
judgment day, “ Then shall the king say also unto them on the left hand. De¬ 
part from me, ye cursed, into everlasting fire, prepared for the devil and his 
angels; for I was an hungered, and ye gave me no meat; I was thirsty and ye gave 
me no drink; I was a stranger, and ye took me not in; naked, and ye clothed ine 
not; sick, and in prison, and ye visited me not.” When the condemned, ap¬ 
parently astonished, affirmed that they were not aware of having thus neglected 
the king, he replied: “ Inasmuch as ye did it not to one of the least of these, my 
brethren, ye did it not to me”\ and then the wondrous fact was elicited that these 
suffering and neglected people were the king's brethren. Think of it—brethren 
and sisters of the Lord God Almighty; the King of kings, and Lord of lords— 
brethren and sisters of the mighty God who built and upholds this vast, this mag¬ 
nificent universe; no wonder that they who neglected to assist them when in such 
trouble and affliction were cursed and sentenced to depart into everlasting fire, 
in company with the devil and his angels. If this is to be the fate of those 
who merely neglect to assist the poor, what must be in store for those who rob 
them of their birthright, and thus make them poor? 

The next quotation is found in the sixteenth chapter of Luke, where the 
Saviour says, in speaking of a certain rich man who had been clothed in purple 
and fine linen, and had fared sumptuously every day, that “ in hell he lifted up 
his eyes, being in torment.” The Saviour does not state why he was sent to hell, 
but the context instructs us that it was because he neglected to help Lazarus, a 
beggar, who lay before his door starving, and desiring to be fed even with the 
crumbs which fell from his table. This poor man, besides being destitute of food, 
was covered with sores, and so ragged that the clogs, seeing the sores through the 
rents of his tattered garments, and apparently sympathizing with him in his for¬ 
lorn condition, endeavored to alleviate his distress by lapping them with their 
tongues. 
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Here again, we see that this rich man was not condemned to hell for robbing 
and oppressing the poor, but merely for neglecting to help one of them when m 
miserv; and the question again arises, what will be the fate of those who not only 
neglect to relieve their fellow men when in distress, but who bring that distress 

Up0 'The "third quotation is from the eighteenth chapter of Luke, where the 
Saviour says- “ It is easier for a camel to go through a needle s eye than tor a 
rich man to enter the kingdom of God”; and when his disciples expressed aston¬ 
ishment at the remark, he added, “ With men this is impossible but with God all 
things are possible,” intimating that it required the exertion of Almighty power 
to effect the entrance of a rich man into the kingdom of God. It is well for those 
interested that the disciples did express their astonishment, otherwise the amend¬ 
ment to the Saviour’s first remark might not have been made I do not tor a 
moment suppose that God ever condemns a rich man merely because lie is rich, 
or that by any means, all rich men are condemned, for some there are, and have 
been like our lamented Peter Cooper, but those only who acquire their wealth 
dishonestly, or who practice a systematic course of oppression in depriving the 
poor of iust wages for their labor when it is unnecessary, or charging them rent 
for or keepiim from them, the use of land which God designed they should have 
free in order to gain n support; or endeavoring to enhance the price ot provisions, 
or of anv of the necessities of life, by speculating in them; or charging double or 
treble rate's for the transportation of such necessities; or imposing heavy and 
unnecessary tariffs and taxes; or contracting, expanding, or otherwise manipulat¬ 
ing the currency of the country so that the rich become richer at the expense of 
their fellow men; or taking advantage of men’s pecuniary distress by charging 
them exorbitant interest; or accepting or offering bribes with a view ot liifluenc- 
in<r legislation: or by means of any one or of all the devices by which Satan and 
civilization have contrived to make for the poor a place of torment of this fan- 
earth Those who acquire wealth in any of these ways are, I think, the lich 
to whom the Saviour referred when he made the remarks 1 have quoted. 

During the sweltering heat of many days of the past summer hundreds ot 
thousands of the poor of this city who dwell in tenement houses, ten, twenty, and 
sometimes thirty families in each, suffered very much, and every day fifty or more 
of their infants or young children died, and the moans of the bereaved motheis 
and the sobs of the" brothers and sisters were hourly heard from one or another of 
these so-called homes. Do they who defraud the poor by exorbitant rents, stinted 
wages or pawnbrokers* interest, thus dooming them to such misery, and who, in 
the heat of summer, live in ease and luxury on the proceeds of their gains at the 
watering-places, or among the mountains, or at other summer resorts, or cruise in 
their elegant yachts, realize that they may be the murderers of these children bv 
reducing their parents to a poverty which compels them to live in the toul air of 
such abodes, and if so, will be held responsible for the loss of their young lives? 
Do they realize that that. Saviour who, when on earth, took such little children in 
his arms and blessed them, will, by and by, say to their murderers, “ Depart from 

me, ye cursed, into everlasting fire”? , p , 

This vast material universe is sustained and governed by the power of God 
manifested through inflexible law, and the moral universe is no less governed and 
unheld by infallible and inflexible law, one of its grandest attributes being Justice, 
and the acme of its triumph is, “With what measure ye mete it shall be measured 

t0 J I feel convinced that in my former papers I have shown that the primary and 
fundamental cause of the misery existing in the civilized world, and which takes 
its root in poverty, is the absolute ownership of the public domain by individuals, 
and that this is the giant wrong which in this country is depriving thirty millions 
of the descendants of the heroes of the Revolution of the land, the free use of 
which is theirs bv right of birth. That portion of our population who claim to 
own it aver that'they have a legal and absolute title to its possession, not only for 
the present, but for all time, thus claiming the right to rob the yet unborn, and 
their title-deeds do, in fact, give them that right. Let us for a moment attempt 
to trace their title, and ascertain, if possible, to what result their claim leads. It 
came chiefly from the kings of Spain, England, France and Holland, who by force 
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took it from the Indians, and then these kings, believing perhaps that they had a 
perfect right to do so, granted the laud to their favorites; those sold it to those 
who again sold it, and it has been sold and re-sold until it has come into posses¬ 
sion of our landlords. Now, if the titles the kings gave are good, they, or those 
from whom they got them, must have received their titles from God, the maker 
and original owner of the land, which, for the sake of argument, we will for the 
present admit. The question now arises: By what authority did God, after he 
had deeded to others his land, allow thirty millions of people, not the descendants 
of those who own the land, to he born upon it? Here he sends thirty million 
paupers into the country to feed upon land which docs not belong to him, and 
gives them nothing whatever when they come; no food or the means of getting 
any; not a spot of land to live upon; no place where they can erect even a hut; no 
wood with which to build the hut; no place where they can lie down and sleep, 
and makes them entirely dependent upon the charity of those who own the land. 
And yet, this is not all. What right has he to permit his sun to burn up the 
pastures of these people who own the land, as he sometimes does, or to flood the 
meadows with his rain when the farmers are gathering their hay; to destroy with 
his frost the blossoms of the peach and apple trees, or to allow his locusts, cater¬ 
pillars, weevil and potato-hug to blast their crops? What right has he to strike 
their houses or barns with his lightning, to devastate the land with his tornadoes, 
or upheave it by his earthquakes? Is this right? Is this justice either to the 
landlords or to his intruders? Is this doing as lie would be done by? 

Here we see to what result the claim to the ownership of the land leads—to 
blasphemy against God. 

This single argument, though possibly irreverent, but without such intention, 
independent of any other, it appears to me, proves conclusively that there can be 
no just claim to the absolute ownership of land, as it is not only an attempt to de¬ 
prive man, but even God, of his rights, and gives the holders power to drive all 
others away from it, or to oppress them by heavy charges for rent if they wish, or 
by circumstances are compelled, to reside upon it. Besides, it accuses God of 
great cruelty in allowing his creatures existence without making any provision for 
their maintenance, or even giving them a place on which to live. 

In this country there are between two and three millions of families who own 
nearly all the land, and thus have the legal right to drive the other eight or nine 
million families out of it, and be sustained in the act by the courts, and by tbe mili¬ 
tary power. A very large majority of these families, however, occupy merely their 
homesteads and live quiet and industrious lives, being honorable members of the 
communities in which they reside, and of which they form a part; but the rest 
have got the land they hold for the purpose of speculating in it—that is, gaining 
wealth, not by their own industry, but by appropriating to their use the earnings 
of their fellow men. These are the landlords who are keeping the thirty millions 
'of our people from tbe enjoyment of their birthright, depriving them, besides 
millions of our adopted citizens, of tbe use of the land which is necessary to their 
very existence, or charging such rents as impoverishes them, and who will be held 
responsible for this gigantic wrong. 

Bents for dwellings, stores, warehouses, factories, offices, shops, etc., in this 
city are so enormous that employers are often compelled to reduce the wages or 
salaries of their help almost to the starving point, as in most cases it takes nearly 
all the profits of their business to pay their rents and support their families; and 
thousands of widows who struggle, almost against hope, to gain a bare support 
for themselves and children by keeping boarding or lodging houses, are driven 
nearly to despair by the heavy rents they are charged, and every day some of them 
are turned, with their furniture, into the streets for the non-payment of rent; and 
it is not alone the rent of the buildings, but of the land upon which they stand, 
which in many instances is five times as valuable as the buildings, and the rent 
charged for the use of it is in that proportion. The owners of these are the land¬ 
lords that rob all classes, and cause seven-eighths of the failures of business men, 
and the poverty, intemperance, vice, and all kinds of crime and misery that exist— 
these are the men who force hard-working, honest citizens to live in cramped 
apartments amid fetid, poisonous air, sending thousands of their children yearly 
to premature graves, and who, themselves, spend their time in summer in idleness 
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and pleasure; but another “ summer resort ” is waiting for them, and their only 
hope of escape is to stop at once charging one cent except the land tax for the use 
of their lots, and be content with a fair intorest for the use of then buildings. 

This rent extortion exists in every city, and in every section of the whole coun¬ 
try, and landlords should stop it, if for no other reasons than those named, and the 
time is not far distant when those reasons will be found eminently cogent. 

The great Father has given all an equal right to the use of the earth; but lor 
one class, and that by far the least in number, to monopolize it at the expense of 
the rest by forcing them to pay rents that reduce them to poverty, is an outrage and 
a crime of inconceivable magnitude; they might as well monopolize the sunlight, 
air. and water, and compel the rest to pay them for their use or die. lo shoot 
down a man for the purpose of getting his money is barbarous, but what shall we 
think of him who tortures the man night and day, year after year, and not only 
the man, but his wife and children, to get money from Inin? and they do so who 
deprive him by extortion of the free use of the land las Maker gave linn tor his 
support. Is it any wonder that the Saviour said of those who get wealthy by such 
means, that it is easier for a camel to go through the eye of a needle than for a 

rich man to enter the kingdom of God ? , . , . , . , „„„ 

Land speculators as a rule, I have no doubt, think they have a right and aie 
at liberty to speculate in land as much as they please; but when we see to what 
disastrous results it leads, what misery flows from it, we know, and they should 
know, that it is wrong, for it is a blow at the very existence of life, and, in any 
event, slavery is its fruit. Speculation in breadstuffs or in any of the necessities 
of life, carries with it, as a compensation, the fact that most of the speculators 
fail, and consequently those articles fall as often below as they rise above then 

tlU ° Private ownership of land bv speculators keeps millions from the use of it be¬ 
cause thev have no money to buy it, and compels them to seek employment m 
other occupations, and their number being already enormous, and constantly in¬ 
creasing, competition for opportunities to labor ensues, and as a consequence, 
wa°cs sink lo the minimum on which the industrious can exist. If, on tie con¬ 
trary, land was free, no charge being made for its use except the necessary taxa¬ 
tion, millions would take farms, and these would employ millions more, and the 
labor market being thus relieved, wages would rise, production would wonderfully 
increase, as all the workers would be employed, and all would earn and receive 
sufficient to live in comfort and lay by for old age. This is “a consummation de¬ 
voutly to be wished,” and to contribute an atomic trifle toward its accomplishment 
I write these papers, and for no other reason whatever. 

The aggregate of our taxation at present amounts to not less than two thou¬ 
sand millions of dollars annually, and should not be over one-fourth of that sum. 
This vast amount is made up of three hundred and fifty millions taken by the 
federal government in duties on imports and internal revenue taxes, both ot which 
should be abolished; twelve hundred millions taken as rent by landholders for 
land alone without improvements, and at least $450,000,000 (of which New Yoik 
City alone pays $34,000,000) by state, county and city taxation, all of which is 
paid by the industrious classes. Is it any wonder that poverty stalks through i 
L md; that everywhere our merchants and manufacturers are in trouble; that hun¬ 
dreds of thousands of industrious men (over two millions at present) are con¬ 
stantly out of employment, their families suffering, and that, too, in a land capa¬ 
ble of supporting m comfort a population equal to that of the whole globe. iNow, 
if we abolish all this taxation, and place all taxes necessary on bare land in city, 
village and country, we relieve labor of the whole of taxation, for a tax on bare 
land is paid by nature. The Creator is very kind, and lie designed that the earth 
should furnish us not only with a luxurious support, but also with the means of 
paving our taxes, and these can be paid from nature’s surplusage. As an illustra¬ 
tion, suppose a farmer sows say live bushels of wheat and sells a hundred, which 
lie obtained from the five, the proceeds will remunerate him for the cost of the 
seed and labor and afford him the handsome profit of at least one hundred per 
cent, and a surplus besides. Let him pay his taxes out of the surplus. 

With business men in cities and villages it would be the same; a good busi¬ 
ness location will enable a merchant to sell far more goods, and, consequently. 
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make much more money, than a poor, out-of-the-way location. Let him credit 
the land with even one-fifth the advantage its location gives him, and it will nav 
his tax. ° 1 J 

Our country is increasing in wealth, but not very rapidly at present, but the 
more riches the industrious classes produce the poorer they become, as the wealth 
is mostly absorbed by the landlords, who take it in extravagant rent, and it ex¬ 
hibits itself in elegant dwellings, costly equipages, rich furniture, fine paintings, 
magnificent yachts and in ostentation and extravagance of every kind, all afforded 
by the constant increase of the value of land, and as a result higher rents; so the 
ha') do men work and the more they produce, the poorer and more dependent thev 
become. 1 J 

things conclusively proves that the absolute ownership of the 
soil by individuals is the result of a hellish scheme, invented by Satan and worked 
up by civilization, for there is no wrong that was ever perpetrated upon the race 
that equals it m enormity. 

Every new invention which is calculated to produce wealth and lighten labor, 
instead of being a blessing to the industrious classes is converted into a curse, 
and their labor beconies more onerous and their wages less, for rent absorbs the 
fruits of their toil. Why is it that in New York hundreds of lots containing less 
man one-sixteenth of an acre, scarcely large enough for a chicken pasture for one 
hem and her brood, can be let, independent of the rent of any building upon them 
ior 810,000 a year; yes, in some cases for $15,000? It's merely because the Erie 
Lanai, steamboat, steam engine, railroad, cotton-gin, steam grain elevator, steam 
plow reaper, thrasher, the telegraph, sewing machine, and other labor-saving and 
wealth-producing constructions or inventions have been made or introduced for 
without these the city would have had scarcely one-fifth its present population. 
.Lliese have vastly increased tne productions of the country, as well as its internal 
and foreign commerce, and consequently room must be obtained for the storage 
and sale of these productions, and for vessels co convey them abroad, besides fSr 
the residences of the vast army of workers who handle them, and for shops and 
stores of all kinds to supply them with food, clothing, etc., and the greater de¬ 
mand there is for room land—the more landlords charge for the use of it, and 
they thus, without doing any work themselves, are enabled to appropriate a lar°-e 
proportion of the profits which labor, and the capital which assisted it, has 
earned, and wages, as well as interest on capital, are kept down. Is not this proven 
by the enormous rents they charge for the use of these lots? Besides tin's imposi¬ 
tion on the industrious classes, there is the fact that every labor-saving machine 
or other invention to lessen toil and increase production, does away, to a consider- 
able extent, with the necessity of manual labor, and thus with the introduction of 
each new one, many are thrown out of employment. These constantly increase 
in number, and having no access to free land, and no money with which to buv 
land, fierce competition for employment ensues, and men being willing to work for 
almost nothing rather than starve, wages grow lower and lower as rent rises higher 
and higher; the rich become richer and richer, the poor become poorer and 
poorer, and the moans of the mother and the cries of her starving, ragged, and 
freezing children are heard in the land, and hell and the landlords rejoice, but the 
angels of God weep. J ’ 

As a single illustration of the way in which one of the greatest labor-saving 
blessings that was ever bestowed upon the human race is turned into a curse, I 
name the Sewing Machine. A woman with a sewing machine can do the work of 
ten without it Does she get ten times the pay? Is her labor lighter than when 
she sewed by hand? She produces ten times the wealth she did before; is she 
richer than she was then? No! her labor is greater; her poverty deeper if she 
operates the machine with her feet, the labor is much increased; if steam is used, 
she is worked almost to death by her efforts to keep the material moving in its 
proper place under the needle; her wages may in some cases be a trifle higher, but 
her room-rent is doubled and her food costs one-fourth more than it did for the 
landlord has got her butcher and baker, her grocer and shoemaker by the throat, 
and they are compelled to charge her, as well as all their customers, a portion not 
only of their store-rent, but of the rent of their dwellings. Here is an exhibit of 
what the sewing machine has done for women who are obliged to use it as a means 
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of support, and it is a sample of the effects of every other labor-saving and wealth- 
producing machine or device, every one of which should be blessings to the indus¬ 
trious classes in lightening their toil, increasing their pay, and lessening their 
hours of work, and would be but for the monopoly of the land, which euablei3 the 
landlord to raise his rents as fast as it is needed, and thus lie absorbs the piofits of 
industry at the expense of the labor and of the capital which produced them. 

This state of things will continue, unless the land is recovered, until the 
dawn of the resurrection morn, not only in this country, but in every country in 
which the public domain is held as private property and where is it not so held 
except among savage tribes, who, uncontaminated by civilization, know little of 
poverty, and who have too much sense to permit a wrong so monstrous to exist in 
their communities; and all other schemes for the abolition of poverty and ie 
disenthrallment of tbe industrious classes will be tnea in vain, and willl not affect 
them an iota while the monopoly of the land is suffered to continue; for if each 
and all succeeded, the landlords, by means of the power which the ownership of 
the land upon which all must live and work gives them, could and would so raise 
rents as to cause such an advance in the price of all the necessities of life as would 
absorb all the laborer could earn, save enough to keep him from naked nes^starva- 
tion, and too much cold, even if his wages were advanced to double or treble what 
they now are; consequently, all even successful efforts in any direction, except 
the recovery of the land, would accrue to the sole benefit of the landlords, and a 
such efforts for its recovery would accrue to the benefit of all except the landlords, 
who have the power to be, and are the oppressors of all classes, from the highest 
to the lowest. This is the record of history from time immemorial, and they 
that are wise will heed it and act accordingly. 


THE TERRA-LUNA CHARIOT. 


A. Wilforcl Hall, Ph.D., LL.D. _ 

Dear Sir —You have drawn the linchpin from a wheel in the chariot that 
courses the annual and lunar cycles, to show that it “ wabbled ’’the wrongway, 
and needed a little tightening up to make the theory agree with the facts. Might 
not your regulator be pressed a little farther to fortify and guard some outposts 
that might seem to be exposed? I simply call your attention to it for your con- 

You present as a self-evident fact, that the moon, being one-eightieth the 
size of the earth, would, by its attraction, draw the earth one-eightieth of its dis¬ 
tance (240,000 miles) toward itself, thus bringing the earth 3000 miles from its 
normal position in its orbit, and on the side toward the moon, instead of Horn it, 
as the popular theory requires. You also admit that if the moon were double its 
present size, it would pull the earth twice as far—that is, 6000 miles from its noi- 
mal position in its orbit and center of motion. 

Just at this point Fancy plumes her wmg for a longer flight, and peering into 
the cycles upon which the Terra-Luna Chariot is careering, beholds with inquisi¬ 
tive eye the earth crowding 6000 miles nearer to its plethoric companion. Miss 
Luna now double her normal size, and is tempted to press the question: 11 the 
moon, double its present size, draws the earth double the distance, would a boou 
eighty times the present size draw it eighty tunes as far—that is, the whole 240,000 
mTles? And what would be the relative position of the earth and moon? being 
of equal size, would they be together? Or would they be mutually revolving 
around each other? If so, at what point did “ gravitation turn the other way, 
and push them apart? Or did centrifugal force step m, and act as that rigid 
bar,” to pry them apart, and not allow them to crowd each other as then chanot 

whirls along in its monthly and annual cycles? , .. . . ... 

These are questions that might be asked, and I just turn the inquisitive 
Fancy over to the editor, to be instructed in the defense of these outposts, or to he 
spanked for her inquisitiveness, as the case may demand. Hand 
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REPLY TO THE FOREGOING BY THE EDITOR. 

We are glad that Prof. Hand has suggested these pertinent difficulties on the 
moon problem, as they are well calculated to put to a thorough test the true theory 

wliHe ' not, ? ns of , eaidh and m°on, whatever that theory may bc( 

f l l nn \r fc < ? erta11 ^ whorl closely examined, to expose the fallacy of the 
false theory. Lo single real fact m astronomy will fail to harmonize and aeree 
perfectly with every other fact or true theory known to that branch of science-‘nor 

n n/3 S1 tn, . e , th ?° ry dl fg'' ee i- with an y hypothetical fact that may be supposed 
thom?h heavenly bodies. Therefore, the suppositions of Prof. Hand, 

though they will most likely never occur, are subjects of legitimate inquiry-for 
testing the truth or fallacy of the two opposing theories. Let us therefore Vo- 
cced carefully to examine our new departure concerning the relations of the earth 

°' m0 “ 0 "- in the light rfth«»ppo«aen. 

Suppose the moon, by its one-eightieth attraction, to have drawn the earth 

both^ircl e aro nruWh 3000 ™ n . es ’ and that i* maintains it there as they 

both cncle aiound that position as their common center of motion, and both of 

f!rto 0 eacho S E-. SKle0t * ^ WG hlSiSt " thGir actUal a » d tlieir°rela- 

. Now to simplify the problem, let us suppose the earth and moon not travel- 
lng around the sun at all, but that the earth is quiescent in space, uninfluenced 

nJw Ind it*' a Of a c. tmg b i dy ? the 4i “ e the moon appears fn it’s orb.” iwe 
now lxnd it. Ot course it is known to every beginner in astronomy that the 

moon (one-eightieth the size of the earth) is diverted into its circular orbit bv 
he constant attractive pull of the earth upon it, thus drawing it So a curved 

this Slnirt? raif ifc i or * an g ential . oourse, which it would take 8 and keep but for 

Ssarflv mfll h tL p ril T -£ m °° n ’-'? tu T’ aS ]t swin § s around the earth must nee- 
essauly pull the earth with one-eightieth as much force out from its ouiescent 

position, first m a very small circle around it. corresponding to the larger circle of 
!l'!' 0 u l,b n lli c CilSmS spirally m size and keeping the earth in exact line be- 
ti eui the attracting moon and this original quiescent position, till finally the 
eaith shall attain a local orbit, around this center, of 6000 miles in diameter hav¬ 
ing been pulled out toward the moon 3000 miles, which, with its maintenance in 

nofthis 5 plain? ieSenfcS ^ ^ capacity of the ,n °on’s one-eightieth attraction. Is 

x, H'.x, of course totally repudiate the present notion of astronomers, that while 
rw! 'if 8b c“ g P ulled 0 '’t and carried around in its little circle alone bv 
trict on but mrtl 10 ”’ V an ’ by any possibility, fall back of the line of this J- 
0,1 t . I, ° con trary, that it must, in the nature of things, and bv every 
l , 3 fl known to man, keep in that line and necessarily between the 

mon ceSeT of' wl of , the earth > around which, as the com- 

mon centei of motion, both bodies travel. A more prodigious and grotesque 

absurdity was never suggested in mechanics than that the earth, dependina alone 
for its motion upon the moon’s pull, could fall back of that pull, andfncli X get 
around on the opposite side of the center from which the nioon alone had nulled 
it, unless some other attracting body should interfere. Clearly the moon while 
constantly swinging around that old center of motion, would not and could not 

SSE.'ShT* . °"‘ ',T il th ” # -U « i» liM“ithit, and 

nothing short of astronomical lunacy, it seems to us, could cause any man of a 

mechanical turn of mind to adhere to this “ falling-back” notion o/astronomy 
after Ins attention had once been called to its self-evident fallacy y 

Newcomb nnrpVTf b° wever > need no f be argued further here, as neither Prof. 

ewcomb noi It of. Young, the two foremost astronomers in this country dares 
to attempt to give one mechanical reason for this claimed, “falling back” as 
Moft^ In 110 piesent tlieor y> after having been repeatedly urged to do so by Dr. 

We now come to Prof. Hand’s difficulties: If the moon, with the motion 
size la tlie relation to the earth, here described, were instantly to be doubled in 

fnrflJ! ; V0Uk p x the earth 0llt s P ir ally as before, say, 3000 miles 

farther toward itself than it is now, but the moon would necessarily, at the same 
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time, increase the size of its own orbit in like proportion; that is, instead of re¬ 
maining 240,000 miles from the common center of motion, as at present, it would 
vastly augment that distance. Why? Simply because, with its present projectile 
velocity, and with double its size, the present mass and attraction of the earth 
could not divert such an enlarged moon so abruptly from its tangent as it does 
now, and the consequence would be that the moon, by its increased weight, would 
assume nearer a tangential line, and thus enlarge its orbit by this very inability of 
the earth not so easily to overcome its projectile momentum. In this manner 
every additional enlargement of the moon that should occur would proportionately 
enlarge its orbit around that old common center of motion, while the earth in like 
manner would proportionately be drawn farther and farther out toward the con¬ 
stantly enlarging orbit of the moon, thus increasing also the size of the earth's 
inner orbit, while both earth and moon would retain their present relation to each 
other, both swinging around in line with, and on the same side of, their common 
center of motion, the same as they did at the start. 

Finally, should the moon be increased in size to that of the earth, as Prof. 
Hand supposes, it would pull the earth out, say, a distance of 240,000 miles from 
its original quiescent position, or to where the moon is now, while the moon, by 
its increased mass and correspondingly greater tangential momentum, would in 
turn have attained an orbit, say, of "twice its present size, or at a distance of^ 
480,000 miles from the earth's old quiescent center around which both bodies, at* 
the start, began to revolve. In this relation to each other the two equal bodies 
(instead of revolving around each, other or coming together) would simply con¬ 
tinue to circle in a radial line with and around the original quiescent position of 
the earth, and both necessarily on the same side of it, separated by about the dis¬ 
tances we have named. We do not, of course, pretend to calculate exact distances, 
as that is not the aim or scope of our work. As a scientific discoverer, we are 
merely presenting general principles by which heavenly bodies must be controlled, 
and under which they must travel according to the laws of motion and of recip¬ 
rocal attraction. We leave it for mathematicians of the future to work out the 
details of these exact positions and distances. 

But having thus presented, in answer to Prof. Hand's queries, what cannot, as 
we think, fail to strike every philosophical and mechanical mind as the only pos¬ 
sible result of the supposed enlargements of the moon, let us now proceed to show 
how utterly destructive these supposed enlargements must be to the theory which 
begins by putting the earth on the wrong side of the common center of motion, 
or, which is the same thing, by putting the common center of motion between the 
earth and the moon, as it is now claimed to be by astronomers. Suppose that by 
some inexplicable means, which no astronomer can make intelligible, the earth, 
after being drawn out from its normal position by the moon's attraction, did act¬ 
ually fall behind farther and farther, till finally it had lost half a month and found 
itself 3000 miles from its original position, and on the opposite side of it from the 
moon. Suppose, to oblige astronomy, we admit the moon and earth to be now in 
that relation to each other and to their common center of motion, as astronomy 
insists, and that they are revolving around that center on opposite sides of it and 
in opposite directions. Then suppose the moon, as Prof. Hand suggests, to be in¬ 
stantly doubled in size; there is not an intelligent and unbiased astronomer in the 
world"who would not agree that the additional attraction of such added mass would 
at once pull the earth across the present center of motion, carrying it 6000 miles 
to the opposite side and directly toward the moon. How could an astronomer 
doubt such a result, when Prof. "Newcomb admitted in his correspondence with 
Dr. Mott that the moon, placed in its orbit as at present, would pull the earth out 
3000 miles toward it, though he insisted that by some means, which he did not 
attempt to explain, the earth would commence falling back of the moons line of 
attraction, till it would finally lose half a month or half a circuit, as we have so.* 
often described. Clearly, then, and indisputably, as soon as the moon is enlarged ^ 
the earth must move toward it, directly across the center of motion and not in the 
opposite direction , unless the enlarged moon actually repels instead of attracts the 
earth. According to the present system of astronomy the center of motion, as the 
common center of gravity of the moon and earth, would have to remain stationary, 
and the earth, after having been drawn toward the moon, would be compelled in 
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some way to get located 3000 miles farther away from such center of motion than 
it is now, still opposite to the moon, whatever round-about course it might take to 
get there, in order that both bodies might revolve in their present style around 
their common center of gravity in accordance with theory. Manifestly, if we are 
right, and if the doubled moon would first draw the earth across the present 
center ol motion toward it a distance of 9000 miles, or 0000 miles beyond the center 
then (lie same mysterious process of falling back, as occurred at first according to 
1 10 I. Newcomb, would have to be repeated on a larger scale in order finally to get 
the earth back again on the opposite side of the common center of gravity and mo¬ 
tion, and 3000 miles farther away from it than it was before’ J 

But what would be more impossible in the practical operation of the present 
theory is this: If the moon were doubled in size, it must of necessity, as we have 
already shown, vastly enlarge its own orbit by its increased momentum under its 
present projectile velocity, and this increased distance from the earth (even if the 
earth should get no farther away) must weaken its attraction of the moon and its 
power to divert it from its tangent, thus again adding to the moon’s increase of 
distance, etc. But it is a fatal fact, according to the present theory, that the 
moon would not only get farther away from the earth by thus enlarging its own 
orbit, but the earth by some means must recede in the opposite direction to a cor- 
responding distance, in order that the common center of qravity , as their center of 
motion, may retain its proper quiescent position where it is now! Then this new 
increase of the earth’s distance would again decrease its pull of the moon from its 
tangent thereby allowing the moon again to increase its orbit by its less restrained 
momentum, which would again require the earth to go still farther away in the 
°. ier l . lrcu ' 1( ? n 111 orc ler to readjust its distance from the quiescent common center 
of gravity, which would again lessen its attraction upon the moon, allowing it 
again to increase its orbit by its less restricted momentum, and so on, back and 
for h, continuously augmenting the moon’s orbit and distance by the weakening 
ot the earth s attraction, which would likewise be continuously weakened on the 
moon by the earth s necessary increase of distance to keep it adjusted to the qui¬ 
escent center of gravity etc., etc., etc. Thus one single increase in the size of 
the moon, with the earth, as now claimed, on the opposite side of their common 
center of motion, would necessarily act and counteract back and forth, first on the 
moon, increasing its orbit by increased momentnm, then on the earth increasing its 
distance the other way to adjust it to their common center of gravity, just as we 
have explained it, getting them constantly farther and farther apart, till finally 
they would leave each other entirely, if there is a grain of truth or consistency in 
the present theory of the relation of moon and earth to their common center of 

IJiULiUil l 

Nav we need not base our argument, so destructive to the present theory, upon 
the hypothetical enlargement of the moon as supposed by Prof. Hand. We have 
only to look at the received theory as it is now taught to reach the very same fatal 
result. U hen the moon was placed m its orbit and had pulled the earth out 3000 
anno ’ ^ 18 ^ the earth by any means should got away 6000 miles, or 

3000 on the opposite side of the common center of motion, it would weaken to 
that extent, Us pull of the moon lrom its tangent, which, as we have shown, would 
allow the moon by its released momentum, to enlarge its orbit to a corresponding 
extent. J his, of course, would require the earth to move still farther away to ad- 
just its proper distance in relation to the common center of gravity, which would 
again weaken its attraction of the moon, allowing it again to increase its orbit, 
thus making it again necessary for the earth to move on still farther to keep up 
its adjustment, etc., etc. The truth is, and no man can deny it, this very original 
error ol the current theory, of getting the earth 6000 miles farther away from the 
moon than the place to which it had been first attracted, and on the opposite side 
of the quiescent center of gravity and motion, necessarily involves this verv 
gradual and continuous separation of the two bodies till they would .finally part 

company entirely! No astronomer living can make the least answer to this 
iu gumcnt. 

It is perfectly plain, therefore, in the light of this analysis, that no mechanical 
tlieoiy can keep the earth and moon revolving about a common center of motion 
in a permanent relation to it and to each other and at permanent distances apart 


THE MARCH OF MIND. 


31 


except the uiieory we have had the pleasure of announcing and explaining, 
namely, the retaining of the earth on the same side of the center of motion to 
which the moon first attracted it as is agreed by common consent. To remove 
the earth 3000 miles to the opposite side of such center of motion, after it had 
been attracted 3000 miles toward the moon, would be, as we have seen, to destroy 
the relation of earth and moon entirely, and finally to separate them forever. 

In conclusion, if the scientific reader wishes to see the culmination of the 
absurdity of the present theory, let him try to analyze it after hypothetically en¬ 
larging the moon to the size of the earth, as supposed by Prof. Hand. He will 
first see the moon shooting off into a new orbit, about 480,000 miles from the pres¬ 
ent common, center of motion, owing to its present projectile force rendering it 
impossible for the earth, only of the same size, to divert it any more abruptly. 
He would also see the earth following by the moon's attraction, a distance of 
240,000 miles more or less, but commencing to “fall back," according to original 
habit, but without any mechanical cause or reason for so doing, till finally the 
earth would find itself away on the opposite side of the old center of motion, a 
distance of 900,000 miles from the moon! Such a distance of separation, which 
the present theory would unavoidably require, would of course so weaken the hold 
of the earth upon the moon, as almost to let it free, and under such weak divert¬ 
ing force its momentum and projectile force, still unabated, would necessarily 
carry it into another still vastly enlarged orbit, which, m turn, would necessitate 
the earth's removal the same distance the other way in order again to adjust it, as 
before, to their common center of gravity, in this way still farther weakening its 
pull of the moon from its tangent, thus letting the big satellite go under its 
original projectile velocity, till very soon this constant increase of the moon's orbit 
from the lessening of the earth's attraction by reason of increased distance, and 
this constant increase of the earth's distance by the continually recurring neces¬ 
sity of its adjustment to the stationary common center of gravity would, as before 
shown, separate the two orbs entirely, letting each pass off into space in a straight 
line. Reductio ad absurduvi! 

In contrast with this disastrous and monstrous nonsense, necessarily involved 
in the present theory of astronomy, we proudly and triumphantly oppose our own 
beautiful theory for the explanation of all possible difficulties and objections, and 
where every result or deduction is m perfect harmony with reason and philosophy, 
with the principles of mechanics, and with the laws of motion, inertia, momen¬ 
tum, and reciprocal attraction. So plain and rational are the explanations based 
on this new theory that they require no special scientific training to comprehend 
them, and Dr. Mott assures us that so easy is our view to be understood that a 
little girl eight years old had no difficulty m comprehending it, while the theory 
as taught in astronomy is totally incomprehensible not only by himself but by 
every scientific man he had conversed with about it. Which theory, then, we 
ask, in the light of these facts and the explanations we have here given, is probably 
the correct view? This is the question which appeals to young students whose 
minds are free from the prejudices instilled by long study of the textbooks. 
These are the minds to which new discoveries in science naturally appeal for an 
unbiased hearing, and these are the investigators to whom, with the utmost con¬ 
fidence, we submit our cause. 


THE MARCn OF MIND. 


BY CALVIN RANKIN. 


It would be an almost impossible and certainly a profitless task to attempt to 
record the progress of intellect through its many different stages, and to mention 
the obstacles which have arisen hydra-headed on every side to impede that progress; 
but m view of the great advancement in the intelligence of the masses of the pres¬ 
ent day as compared with the past ages, it may not be time nor labor wasted to 
briefly note a few of the causes which have chiefly contributed to this advance¬ 
ment, and its corresponding increase in the general happiness of mankind. In 
tracing the spirit of* progress in regard to mind and knowledge, we cannot help 
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but bo forcibly impressed by the overruling hand of an all-wise God in bringing 
good out of evil, and in making the blind and wicked passions of men redound to 
his own honor and glory! 

. A And yet it has taken ages and ages of suffering and bloodshed to bring man s 
intellect to its present plane of perfection, and the march of mind has been a slow 
and steady one, marked by no great leaps toward the goal to be gained, but surely 
and persistently plodding on, now laying siege to some castle of bigotry, and again 
overturning some stronghold of ignorance. Even as late as two hundred years 
ago the belief m witches m this country was almost universal, and innocent men 
and women, for the most part persons of far superior intellect to those by whom 
they were condemned were sacrificed upon the altar of ignorant superstition, hav¬ 
ing been declared to be m league with Satan and his angels. There has recently 
been dedicated, in the town of Danvers, Mass., formerly part of the town of 
Salem, a monument in commemoration of Rebecca Nourse, hanged as a witch two 
centuries ago on the prosecuting testimony of a minister of the Word of God! 
Though sad to contemplate, this is conclusive evidence, even if long delayed of 
the progress of human intelligence, that we now put up a monument for one'for 
whom our forefathers had erected a gallows! But we need not look so far back for 
the results of an ancient barbarism and ignorance. It is but a few years ao-o that 
the soil of our country was crimsoned with the life-blood of thousands and thou¬ 
sands of her best sons, who had laid down their lives in vindication of the cause 
of freedom and equal rights. The strife was long and bitter, but our country 
came out of it purged and clean, and slavery, that horrible ulcer which had 
been eating into the "very heart and battening upon the very life of civilization was 
a thing of the past. 

In Euiope during the middle ages, the then prevailing system of feudalism 
the tendency of which was to strengthen and elevate the position of those in 
power, and to degrade the mass of the people to a condition worse than that of 
brutes, did much to pave the way for a great advance toward civilization. In no 
era in the history of the world have the poorer classes been so barbarously treated 
as under the operation of the feudal system, and this resulted in the adoption of 
measures the ultimate outcome of which was its overthrow, although in some 
countries its evil influences are felt even at the present day. It is a well-known 
fact that the lowest forms of animal life, when forced into a corner from which 
there is no escape, will turn upon their oppressors; and the people, treated with 
less consideration than is usually shown to the defenseless cur that roams our 
streets, and goaded to desperation by their inhuman treatment, at last had their 
senses quickened and their intellect awakened to the betterment of their condition 
When once the passions of mankind are aroused, the tyrants' sway and power are 
swept aside and trampled under foot as easily as a child’s play-house of cards. 

a h>ng time had the vassals submitted to the will of their lords: but after a 
while the first faint glimmering light of learning began to infuse itself into their 
hitherto beclouded minds, and they were no longer satisfied to be mere automatons 
controlling all their actions, and thoughts even, to suit the caprice of others- for 
the higher destinies of humanity were being gradually unfolded to them. ’The 
Great Commander had issued the order to march, and the armies of the world had 
buckled on the impregnable armor of equal rights, and started on their long 
journey through the arid and sandy deserts of superstition and ignorance, with 
the hope of some day reaching the smiling and fertile valleys of knowledge and 
happiness. ° 

• ^ Iie ? e ?t\£ reat educator of the people was the art of printing, which, although 
m all probability practiced to some slight extent by the Chinese, as early as the 
sixth century, awaited the inventive genius of a Gutenberg to give it the impetus 
by which the means of acquiring knowledge were soon multiplied to an almost 
limitless extent, ihen, almost contemporary with this last-named boon to man¬ 
kind entered another factor, which without doubt had a greater influence than 
all the others combined in bringing about a state of higher enlightenment. This 
was the Reformation, that glorious religious movement of the sixteenth century 
which split in twain the Latin Catholic Church, and resulted in the establishment 
of various Protestant denominations, and for which it would appear that all prior 
movements and inventions had but prepared the way, being simply <c reformers be- 
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fore the Reformation.” Superstition and bigotry began to be stripped of their 
blind-faith covering, and the brightness of the sun of truth appeared in all its 
effulgent glory, and scattered to the four winds the lowering clouds which for ages 
had enchained the mind, and feelings, and affections of man. So sweet, so pure, 
so noble a religion as that of Christ’s, dispensing hope and consolation, holding 
out to all the right of religious and civil liberty, could not help but make converts 
and find disciples amongst men who for so long had been bound and in bondage 
to principles of passion and prejudice. For it struck at the very heart of these, 
making plain and palpable their absurdity and impotence. 

Men now began to know their rights and to maintain them, and the privileged 
few of the higher classes were compelled to share with their fellow-men the power 
which they had hitherto arrogated to themselves. The consolidation of power and 
privileges in the hands of the nobles was no longer tolerated, and the participation 
in those things which related to their government and laws, which before had 
been refused them, became one of the characteristics of a more enlightened peo¬ 
ple. Their rights were now held sacred, where hitherto they had been treated 
with contempt. As a consequence, commerce increased, trade expanded, and a 
spirit of emulation and legitimate rivalry arose which contributed still further 
to the advancement and progress of mind, and which have gone on steadily in¬ 
creasing until now wealth and industry are linked hand in hand, and trade and 
commerce form the honor and glory of all nations. 

The effect of these and many other causes has been extended into our own 
days, and is continually at work. The impetus which mind has thus received is 
still urging it forward, and there are now no barriers which can impede or delay 
its onward movements. He who started it on its course has not yet cried halt, 
and who can picture to himself where it yet may reach? With all our ponderous 
machinery and unlimited facilities for bringing the fruits of the minds and hands 
of our great thinkers and inventors to the knowledge of the whole world, with our 
command of the ever-ready electricity, whereby two continents may clasp hands 
over three thousand miles of space and whisper in each other’s ears, and with all 
the new scientific and practical discoveries and inventions oh at still from day to 
day are added to our resources, are we not justified in thinking that the end is not 
yet—that mind is still on the march? 4t any rate, who will be presumptuous 
enough to set a limit to its progress, or sa^ to it cc Thus far shalt thou go, and no 
farther”? 


THE CHEMISTRY OF WIIAT WE EAT. 


BY HEIsRY A. MOTT, PH. D., F. C. S. 


Eggs. 

The egg must be looked upon more or less as a typical food, as it contains, in 
connection with the shell, all the ingredients necessary for the development of 
the young animal. During the process of incubation, the shell of the egg is 
gradually absorbed by the process of growth until it becomes as thin as a sheet of 
paper. 

The shell, which is composed of carbonate of lime, is penetrated by numer¬ 
ous minute pores, which permit the air to pass through to the young animal in the 
process of hatching. It is on account of these pores permitting the air to pass 
through that eggs become stale and rotten when kept for any considerable time. 

There is no fresh egg known, whether of bird or reptile, which would not be 
food for a hungry man. 

The flavor of the egg differs with its source and is considerably influenced by 
the character of food the animal has. 

The large egg of the sea-gull is much stronger than that of the duck, and 
both of these than that of the common fowl or plover. The egg of the turtle is 
often eaten with relish. 

The egg of the domestic hen is, however, most universally used as food. 

The weight of the ordinary fowl’s egg is 1J to 2 ounces, whilst that of the 
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duck is 2 to 3 ounces, of the sea-gull and turkey 3 to 4 ounces, and of the goose 
4 to 6 ounces. 

All eggs have a similarity of composition—they consist of a shell inclosing a 
white portion consisting of nearly pure albumen and water, and a yelk consisting 
of albumen, oils, sulphur and water. 

An egg weighing If ounces consists of 120 grains of carbon and 17f grains 
of nitrogen, or 15.25 per cent, of carbon and 2 per cent, of nitrogen. 

The composition of a hen’s egg, as given by Lawes and Gilbert, is as follows: 


Fresh weight.. 
Dry 44 

Fat. 

Mineral matter, 

Nitrogen. 

Carbon. 

Or in per cent., 

Water. 

Dry matter ..., 


1.8 ounces. 
.45 u 

.198 “ 

.025 “ 

.086 “ 

.275 “ 


.70.00 percent. 
,30.00 44 


Dry fat. 

Albuminous substances 
Mineral matter.. 


30.00 per cent. 

Nitrogen...,. 2.00 44 

Carbon... 17.52 “ 

Or carbon and nitrogen, reckoned as carbon... 20.56 44 


100.00 
. 11.C0 
. 17.60 
. 1.40 


per cent. 


The shell of the egg weighs about 100 grains, so that an egg consists oft 


Shell, 10 parts. 
Yelk, 30 parts 


.Carbonate of lime 

f Nitrogenous matter 16.00 per cent. 

I Fatty 44 30.70 44 

'I Saline 44 1.30 44 

(.Water. 52.00 44 


White, 60 parfe. 


Total, 100 parts 


Nitrogenous matter 
Fatty 44 

Saline 44 

Water.... 


100.00 per cent. 
20.40 44 

1.60 44 
78.00 44 


100.00 per cent. 


The yolk or yolk of the egg does not contain as much water as the white, and 
is a kind of yellow emulsion. The fatty matter exists as a kind of emulsion in the 
albuminous portion, as it is held in suspension; the albuminous portion is called 
vitelline, as it constitutes a slight modification of the white of the egg. The al¬ 
bumen in the white exists in a dissolved state inclosed within very "thin-walled 
cells. 

The yelk is inclosed in a membrane or hag. Being lighter than the white, it 
floats to that portion of the egg which is uppermost, but "is kept in position be¬ 
tween the two extremities by two processes of inspissated albumen, called chal- 
azae, which pass and. are attached—one to either end of the egg. 

Fresh eggs are readily distinguished from stale ones by their translucency when 
held up to the light, and it is on this principle that egg-testers have been founded. 
A fresh egg will sink in a solution of ten per cent, of salt in water, a stale egg 
will swim, whilst a bad egg will float in pure water. By this simple test a fresh 
egg can be readily distinguished. When a fresh egg is plunged into a consider¬ 
able amount of boiling water it is very apt to break, owing to the sudden expansion 
of the contents. A stale egg is not so apt to break in this way on account of the 
air which has replaced the evaporated fluid admitting easily of compression. 

THE EGG AS A FOOD. 

The egg contains about the same amount of water as butcher's meat, amount¬ 
ing, as the analysis shows, to about three-quarters of its whole weight; it contains, 
however, more fat than beef, and in this respect is only equaled by pork and eels 
in the common kinds of food. The albumen or white of the egg alone is very 
constipating, but when eaten in connection with fat this tendency is counteracted. 
Hence eggs and bacon or ham has always been a popular and wholesome dish. 
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The egg is very deficient in carbonaceous matter, for calculated as starch, it 
is only in the proportion of 1.75 to 1 of nitrogenous. Eggs therefore consort also 
with oil in salads and with all kinds of farinaceous matters in puddings. 

The oil in the yelk is separated in Russia and used for medicinal purposes; it 
was also formerly used for the painters’ art before the discovery of oil colors. 

Fresh eggs are eaten by invalids without first being cooked, and in this con¬ 
dition they are very readily digested, and often when all other food refuses to stay 
on the stomach, a raw egg will be digested and supply a great deal of nutriment. 

When taken raw, the contents of the egg is either sucked out of the shell 
through a small hole or drank after breaking the egg into a glass. 

Invalids sometimes only eat the yelk of the egg on account of its flavor and 
digestibility. 

In most all culinary preparations it is customary to separate the white from 
the yelk and use them separately. 

Eggs are often taken raw in drinks, such as sherry-flip or cider-flip; by this 
means they are rendered more agreeable to the palate as also more digestible. 

Eggs should not be used with milk unless in a cooked form, as in puddings, 
for it is very doubtful if raw eggs and milk are not better fitted to hinder than to 
promote digestion. 

There are numerous ways of cooking as well as serving eggs; it will hardly be 
necessary to consider them all, the more common methods will be touched upon 
only. 

Boiled Eggs .—Eggs are boiled in water for varying lengths of time according 
to the taste of the consumer; they are not, however, equally digestible. A soft- 
boiled egg digesting very readily, whilst a hard-boiled egg requires as much time 
to digest as mutton, that is to say, about three to four hours. 

The proper way to boil eggs is undoubtedly to put them in cold water in a tin 
vessel which is surrounded by water in another vessel. When the water has boiled 
in the outer vessel from six to seven minutes, the eggs are sufficiently cooked. 
The white of the egg should be soft and flaky and not entirely opaque by the con¬ 
solidation of the albumen. Eggs cooked in this manner digest readily in compari¬ 
son to hard-boiled eggs. Poached eggs are quite digestible and present a pleasant 
method of consuming them. 

The omelet is a very common way of serving eggs, but if the egg is not suffi¬ 
ciently beaten before it is mixed with milk to be cooked by dry heat, it is heavy 
and more or less indigestible. A light omelet is however digestible. Shirred 
eggs or eggs cooked in small pottery dishes, which have been previously heated, 
before the egg is added, and then further cooked, form a very pleasant dish, pro¬ 
vided sufficient butter, pepper and salt have been introduced in the dish before 
adding the eggs. 

The egg, therefore, in its compact state, and in connection with the nutri¬ 
ment it contains, is a very valuable article of food. To keep eggs any length of 
time, the pores in the shell must be closed so as to prevent air from entering. 
This is accomplished by keeping eggs in lard or in an envelope of paraffine. They 
are more commonly kept in bulk by placing them in lime or lime water in a dark 
room; the principal objection to this is, that the shells become brittle, which 
renders them difficult of transportation, and they often break in the process of 
boiling. Still, this is the method usually adopted. 


CAMPING TOUR TO THE YO-SEMITE VALLEY AND CALAVERAS 

BIG TREES.—No. 11. 


BY PROF. I. L. KEPHART, D. D. 


After the fatiguing climb to Glacier Point, all felt weary and sore; hence we 
slept later than usual on the morning of July 10th, and the forenoon of that day 
was spent in making preparations for our departure. Everything in readiness, 
and dinner over, following the custom of other campers, we tacked up a board on 
tin* great oak under which we had slept and ate and sung, bearing our names and 
the date of our visit, and over it a big horse-shoe, “ for good luck,” (?) and then. 
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with reluctance, we bid this part of the valley adieu. Going down to the hotels, 
wo stopped for some time, visiting again the'' Art Gallery, the Curiosity and Cabi¬ 
net Shops, procured a few more stereoscopic views and mementoes, and then 
dropping down to the base of El Capitan, we went into camp on the banks of the 
rippling, sparkling rivulet that comes dashing down from Ribbon Falls, sometimes 
called Maiden’s Tears. Near this point the Big Oak Flat Road begins to make its 
wonderful ascent out of the valley, and here we had resolved to spend the night, 
so as to begin to climb the mountain the following morning. 

But, reader, imagine the sublimity of the presence in which we were en¬ 
camped. Within three hundred yards of our wagon was the base of the mighty El 
Capitan. This is a monster mountain-rock that projects from the north wall of 
the valley, and towers up, up; up, 3300 feet, almost perpendicularly! It is one 
stupendous, solid granite rock; not a seam or crack to be seen in all its broad 
towering face! No one can form a conception of its massiveness without seeing it. 
You stand at its base! You lean back and look up, up, up, until your neck aches; 
and the view overwhelms you with a sense of your own insignificance. Speaking 
to your own heart, you involuntarily exclaim, What am I? an atom, a feeble 
worm, a speck of frailty. El Capitan is immense, immovable, permanent as the 
everlasting hills! A peculiar feeling comes over you! You seem to be awed 
into insignificance by a sublime presence! But, suddenly, the thought occurs, 
“ I can think— El Capitan cannot! I am a sentient being; I can, from this mighty 
presence, look up to and revere, admire, love and adore the Infinite Creator, who 
laid the foundations of this monster stone and placed it here; but El Ccipitun is 
only a rock!” 

\ ou walk hack ward and take a more distant view. You see the apparently 
dwarfed shrubbery clinging to its edges near its summit, like mere specks in the 
sky; but you are assured by those who have been up to the top that they are 
stately pines that tower in height more than one hundred feet. Such is El Capitan, 
or “The Captain.” There are other rocks surrounding this valley that attain to 
a greater height, but none that so impress the beholder with a sense of massiveness. 
The Three Brothers, that stand only a short distance east of the Captain, and are 
so related to each other as to suggest the idea of mountains playing leap-frog, rise 
to the height of 3830 feet, but they in no way impress one as does the massiveness 
of El Capitan. 

Respecting this rock and the South Dome, the Indians had quite a fascinat¬ 
ing legend, which will be interesting to the reader. They believed South Dome to 
be the home of Tis-sa-ack, the good spirit of the valley; and that, in a far distant 
age, this valley was the home of the children of the sun. Here they lived peace¬ 
fully under the guardianship of their great chief, Tu-tocli-ah-nii-ldh, who dwelt 
upon the rock, El Capitan, known to them under the name of their chief. Sta¬ 
tioned here, he saw at a glance all that his people were doing. Swifter on foot 
than the elk, he herded the wild deer as if they were sheep, lie roused the bear 
from his mountain cave that the young people might hunt him. From the crest 
of the rock he prayed to the Great Spirit, and the soft rains descended upon the 
corn in the valley. The smoke of his pipe curled up into the air, and the warm 
sunshine streamed through it and ripened the golden crops for the women to 
gather. When he laughed, the river rippled with smiles; when he sighed, the 
swaying pines repeated the plaint. When he spoke, the voice of the cataract was 
hushed into silence; when his shout of triumph arose over the bear he had slain, it 
was repeated by every echo, and rolled like a thunder peal from mountain to 
mountain. His form was straight as an arrow and elastic as a bow. Ilis foot out¬ 
stripped the red deer, and the glance of his eye was like the lightning’s flash. 

But one morning, while hunting, a bright vision dawned upon him of a 
lovely maiden sitting alone, on the very summit of South Dome. Unlike the 
nymphs of his tribe, she was not wreathed in tresses black as night, nor was the 
gleam of darkness in her eyes; but down her back fell the long golden hair like a 
stream of sunshine. Her brow was pale with the beauty of the moonlight; her 
eyes were blue as the mountains in the hour of twilight. Her little feet shone like 
the snow-crests on the pine woods of winter; she had small cloud-like wings 
drooping from her marble shoulders; her voice murmured sweetly and softly, like 
the tones of the nigh third of the forest. 
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“ Tu-toch-ah-nu-lah!” she whispered, and was gone. From crag to crag, 
over gorge and chasm, rushed the impetuous chief in pursuit of the aerial beauty; 
but, lo! her snow-white wings had conveyed her to the unknown land, and Tu- 
toch-ah-nu-lah saw her no more. 

Day after day did the young chief wander among the mountains seeking her. 
Day after day did he lay sweet acorns and fragrant flowers upon her dome. Once 
his eye caught her footstep, light as the fall of a snowflake on a river. Once he 
caught a glimpse of her form, and a tender glance from her radiant eyes. But he 
was speechless before her; nor ever did her sweet tones fall upon his expectant 
ear. So passionate was his love for Tis-sa-ack, so absorbed was he in his dreams 
and thoughts o*f the beautiful maiden, that he forgot his people; and the rains 
ceased to descend, and the valley became athirst, and the crops withered where 
they stood; the beautiful flowers bent their heads and died; the winds lost their 
power, and ceased to cool the valley; the waters passed away, and the green leaves 
faded into brown. Nothing of this was seen by Tu-toch-ah-nu-lah, for his eyes 
were wholly fixed on the vision of the mountains. But Tis-sa-ack saw it, and saw 
with sorrow; and kneeling on the gray rock of the dome, she prayed the Great 
Spirit that he would again give to the people the bright flowers and delicate 
grasses, the leafy trees, and the savory acorns. 

Then, in a moment, the great dome on which she knelt was cloven asunder, 
and through the gorge thus opened rushed the melting snows from the Sierra 
Nevada into the channel of the River of Mercy; and the rocks that simultaneously 
fell from the mountain banked up so much of the waters as were sufficient to fill 
the Mirror Lake. Then, indeed, the scene was changed. The birds wetted their 
wings in the rills and pools, and burst into joyful song; the grasses spread stealthily 
over the gladdened soil; the flowers received a new life, which they poured out in 
grateful fragrance; the golden corn sprung up m its abundance; and the merry 
wind aroused a thousand slumbering echoes. But in the convulsion which had 
inaugurated this transformation, the maiden had disappeared forever; and since 
then the half-dome bears her name— Tis-sa-ack —among the Indians, in grateful 
recognition of her love for their people. Every morning and evening the sun lifts 
from or lays his rosy mouth upon the summit; and all around the margin of the 
lake bloom myriads of white violets, the memorials of the snow-feathers dropped 
from Tis-sa-ack’s wings as she flew away. 

When Tu-toch-ah-nu-lah discovered that she would be seen no more, he 
abandoned his rocky fastness; and, with a bold hand, carving the outline of his 
head and form on the face of the rock that still (among the . Indians) bears his 
name (but by the whites has been christened El Capitan or Captain), a thousand 
feet above the valley, he went in search of the lost one. On reaching the other 
side of the ravine, a feeling of deep melancholy fell upon him. Unwilling to quit 
it, he sat down, gazing far away toward the sunset, whither, as he believed, his 
Tis-sa-ack had bent her flight. 

And as he sat, his grief weighed heavily upon his heart, and he ceased to have 
motion or life in his blood. Slowly he changed into stone; and the voiceless, 
breathless, lifeless figure may still be seen by every visitor to the Yo-semite, look¬ 
ing afar off to the land of the sunset, in wistful inquiry for the loved and lost. 
Such is the legend. In it we have a striking indication of the religious belief of 
the Indians, as well as some statements that point to a belief upon their part 
that this wonderful valley was, in part at least, formed suddenly by some mighty 
convulsion in the earth’s crust. 

Five hundred yards to the north of where we were encamped, and northeast oi 
El Capitan, is Ribbon Falls, sometimes called Maiden’s Tears. Here the water 
comes leaping, sliding and plunging down in a series of alternating cataracts, 
cascades and slides, making, in all, a fall of 3300 feet. This is the highest fall 
in the valley; but as much of the descent is made in slides down the steep face of 
the rock, rather than in vertical leaps, and as the quantity of water is compara¬ 
tively small, making a stream in the valley about five feet wide and four inches 
deep, these falls are not so noted. 

Having arranged our camp for the night, the Professor and I took a stroll 
through tins part of the valley, he going quite up to the foot of the Bridle Veil 
Falls and filling a bottle with the sparkling water, to carry along home; and 
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both of ns going up to the foot of tho Ribbon Falls. Returning to camp, we ate 
supper, and put all things in readiness for an early start out of the valley the next 
morning. 

A refreshing night’s sleep, a hearty breakfast, and at an early hour we were 
on the road climbing the immense steeps as the road winds along the north wall 
of the valley, intent on passing the most laborious part of the “climb” before the 
heat of the sun became oppressive. As our load was much lighter than when we 
entered the valley, and our horses fresh, we made good time. The Professor, 
walking, drove the team, and I, with the gun on my shoulder, “ footed it ” up the 
wonderful zig-zag steep. Oh, what a climb it was! How we and the horses did 
perspire! Often we halted, turned around and cast last lingering looks at that 
stupendous picture of Nature’s painting spread out below! By 9.30 a. m., we 
have arrived at Prospect Point, more familiarly known as “ 0, My!” Here we 
stop a few moments to take a farewell gaze into that wonderful valley with its 
vast precipitous walls of gleaming granite, with its colossal pines and iirs, its 
beautiful ferns and flowers, its singing birds, barking squirrels, and speckled trout; 
its murmuring brooks, its balmy breezes, its roaring cascades, and its thundering, 
booming cataracts! We stand, we gaze in silence for a moment, and then, waving 
our handkerchiefs to the enchanting scene, we exclaim, “Farewell Yo-semite, 
Farewell-, thank God wo have lived to gaze upon thy indescribable wonders!” 
And, so saying, the word is given; patient, faithful Jake and Daisy lean forward 
in their harness, the wagon moves on, and we can but feel sad that the rarest feast 
of mortal vision for us is ended. 


THE STRIDUL ATIN G LOCUST AGAIN. 
A Scientific Argument for Immortality. 

BY THE EDITOR. 


The argument based on tho stridulating locust as presented against the wave- 
theory of sound in the July number of The Microcosm, vol. iv., p. 318, has 
proved, as we expected and predicted, to be entirely unanswerable. We stated 
distinctly, when first presenting the argument, our belief that no power of man 
could gainsay it, or save the wave-theory from destruction at its hands, if no other 
consideration could be presented, and we further predicted that no reputable 
scientist would venture to controvert its force. Since the argument was first pub¬ 
lished, we have tukcu pains to open correspondence with several acute scientific 
men in different sections of this country and some in Europe, urging them to 
oblige us by making any conceivable reply by which to weaken its force, if it lay 
in their power to do so. The result is, two points only have been raised as pos¬ 
sibly bearing against it, both of which we will state and then answer. But before 
doing so, let us briefly re-state the argument itself, since many of the readers of 
the present volume have not seen the previous volumes of The Microcosm. 

1 he argument, in the fewest words possible, is this: The wave-theory teaches 
that sound consists alono of air-pulses, or of condensations and rarefactions 
sent off from a vibrating instrument; and hence the greater the atmospheric agita¬ 
tion, that is, the more intensified the condensations and rarefactions, the greater 
must necessarily be the volume of the sound produced. Now it is a fact easily 
observed and verified, that a locust in stridulating does not produce one-tenth the 
tremor or vibratory motion, and consequently not one-tenth the disturbance of the 
air that a powerfully bowed or struck tuning-fork produces; yet the tuning-fork 
held in the fingers with its ten-fold greater pulse-making effect, or disturbing ac¬ 
tion upon the air, cannot be heard a distance of six feet away in a still room, while 
the insect, with only one-tenth the pulse-making power and consequent motion of 
the air, is distinctly heard a mile in all directions. The conclusion drawn from 
this is irresistible, namely, that sound cannot consist of air-waves or atmospheric 
pulses at all! The final conclusion is, that sound must be an objective something, 
such as one of the substantial forces of nature, analogous to electric currents, and 
consequently that any atmospheric tremors or pulses, which are known to accom- 
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mnv sound, can constitute no part of the sound itself, but must bo merely inch 
dental to its generation, just as tremors may incidentally accompany electnc dis- 
charges from the motion of the dynamo-machine, without such tremulous motion 
constituting any portion of the electricity itself. . , ,, 

This is the latest argument based upon the stndulatmg locust against the 
current doctrine of acoustics—'the one which we have repeatedly invited physi¬ 
cists to answer, if in their power to do so, but which we absolutely knew at tiie 
time thev could not do. Some may think it boastful m us thus to reiterate so 
strongly “what we believe to be invulnerable in our arguments, and helpless weak¬ 
ness in the advocates of the wave-theory. Ordinarily such won d be the case. 
But the new departures in science, upon which the Substantial I hiosop '} 
based are so radical and startling in their announcement to the scientific world 
tint a tame and merely commonplace presentation of the matter would scarcely 
arnst the attention of the reader. We may have erred in our judgment, but we 

have believed from the start that the revolutionary and all-sweeping nature of the 

case brought us under the injunction to “cry aloud and spare not, even if tem¬ 
porarily it should subject us to the charge of egotism. The near future, we feel 
assured will make it right, and that it will cheerfully condone the mauner for the 
sake of the substantial results. Such being our humble apology, we proceed in 
our own wav in accomplishing the work of our mission. ^ 

The only attempted answer to the above argument in response to our co► e- 
spondence consists in the two points raised, as just hinted, andl lest they might 
come up some time in the future as an offset to its crushing force, and thus tend 
to puzzle the minds of inexperienced substantialists, we here leave the lecoid of 
reminder perfect. The attempted answers to the argument are as follows. 

' 1 The reason why the locust produces so great a volume of sound with so 

little vibration, is, that its body consists of a highly resonant case or sound-board, 
liU'p of a violin, harp, or piano, only on a small scale. ... , 

2 1 The reason why the tuning-fork produces so little sound with so great a vi- 
bratorv motion, is, that the two prongs tend to cause interference in their conden¬ 
sations and rarefactions, thus greatly weakening their disturbing action or pulse- 

eGCC Thes 0 e n two attempts at answering our argument now constitute the only hope 
of the wave-theory, and both of them we had in our mind when originally pre¬ 
senting the argument, as we distinctly stated to Dr. Mott at the time, pronouncing 
them the probable straws at which the drowning theory would clutch. Let us 
' now mercilessly snatch from it these straws, and thus leave it to sink out of sight. 

1 The bo‘dy of the locust, as we now assert, does not constitute a resonant 
case ” or “sound-board,” at all. by which to augment the tone ot the locust. Let 
us proceed to demonstrate it: We recently went into the country whewi these stim¬ 
ulating locusts abound, on purpose to secure one, and by which effectually to si¬ 
lence fhis very attempt at answering our argument, and we arc g la( i to s>iy th at 
we were fortunate enough to accomplish our purpose. W e now have beto e us on 
our desk as we write, a bona fide stndulating locust whose sound, just befoie bci g 
captured’ had filled and surcharged a mass of air equivalent to four cubic miles 
11 ere now is the incontrovertible experiment which settles the question of the 
“ resominl’case ” assumption. We struck a tuning-fork against its pad causing it 
to sound and then held the stem firmly against the back of the locust,.but, just 
as we expected, not the slightest perceptible augmentation of the sound was pro¬ 
ceed The same result was obtained by holding the stem of the fork a ff‘ unf ’ * £ 
and all parts of the insect’s body, no resonant increase being, percep, blc by the 
most careful observation, aitd holding the sounding fork close to tl J. L °; u> is 
chances were made. This single fact totally annihilates the first part of om cor¬ 
respondent’s answer. Indeed, had he exercised his reasoning faculties, lie won d 
h ive seen that, however perfect the resonant quality of the locust s body ™ight 
have been it was altogether too small to produce any sensible augmentation of its 
own sound, as may be readily determined by employing a piece of _ h 
dry spruce of the same size as the locust for experiment with the foi . ’ ' 

fcHows that this insect radiates its enormous volume of sound without the slight 
est^aieffrom ttm resonant character of its body, except so far as its sonorous prop¬ 
erty forms the unknown basis of its substantial sound-producing power. It 
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thus conclusively demonstrated that the sound of this insect does not consist of 
.tir-waves, since there is no vibration produced adequate to, or commensurate with 

20 non nno r f 7 mecha n 1Ca result, by which the four cubic miles of air, weighing 
20 000,000 tons, can be condensed and rarefied, heated and cooled 440 times a sec? 
ond by a mere insect, as the wave-theory teaches. 

2 / f l' lle su PP°sed interf erence of the condensations and rarefactions sent off from 
the two piongs of the tuning-fork, as constituting the second answer breaks down 
even more signally than the first, since a single string stretched over a rigid ba^ of 
non, till it gives the pitch of the locust, can be heard no farther than can the tun 
ing-Jork. As no interference is possible in the case of a single string, according to 
the wave-theory, the air must receive the full effects of its vibrations and of its ?on 
densations and rarefactions. Why is it then, if sounds consist alcuie of these 
condensed atmospheric pulses, that this vibrating string, which sends off a bun 
dred times more powerful air-waves than can the vibrating body of the diminutive 
insect, cannot be heard six feet away in a still room, while the locust with one 
hundred times less vibration and less effect on the air, can be heard a mile in all 
diiections. Come, gentlemen of ihe wave-theory side of the house speak out 
and let your voice be heard, even if you cannot let your liaht shine ’ X i 
you not to conclude that you have no voice because we have demonstrated that your 

b t mne ;°7 18 aU n ? u f nse - You can talk, and you know it, even if the -e s 
but little substance in what you say. Then tell us whv it is 

streichoJ string, without J, inteiferonco o t its solX »i™ t„ StfS 

1mm’l Cil f n0t i 7°fi UCe a volume , of sound that will sensibly fill a radius of"six feet 
aiou id it, while the vibrating body of this trifling insect, producing fullv one 
hundred times less effect upon the air, actually generates, as shown by pure geoinet? 

^ “ easurem ont, 80,000,000 times the volume of tone that can be\>roduced by 
its superior pulse-producing competitor! piouucea Dy 

Ihe argument thus brought to an overwhelming culmination anneals to the 
common sense as well as the consciences of the physical professorsnK 1 
and universities throughout this land. Either „e TS ve?v til w " 

?n JtiP tl e 7 h - llg f! ld m >sdirectmg the minds of their tens of thousands of students 
m still teaching them the impossibilities of the current theory of sound or eke 
we are monstrously deceived and deceiving others in insisting upon such arguments 
as the one here presented, as all-sufficient reasons for repudiating that theorv S 
the most arrant nonsense, unworthy even of the dark ages of science J 

Upon the total fallacy of the wave-theory of sound as the kov to ill n-m „ii 
forces of nature, now depend the truth and perpetuity of the Substantial Philos 1 ' 
ophy. We frankly and defiantly stipulate here, that if wave-theorists will meet 
and set aside this single argument against their theory, ox Vow how thetlmo rv 
can possibly be true in the face of the facts therein massed, then will they lmve 
ex turned Substantiahsm root and branch, and they will henceforth and forever 
be relieved from all further molestation by its troublesome founder. Will tW 

if successful, rid the scientific world of a pest^ 
iIiIhiI prf nk T acknowlcd S c ourself to be, if what we are teaching as the Sub¬ 
stantial Philosophy be not in the direct line of the infallible principles of sciences 

not ask tantalizingly, but we do inquire, nevertheless, if eminent physicists 
the piesent decade of the nineteenth century can reallv care ro lif fi 

he truth or fallacy of the wave-theory has Already been definitely settTefby tlm 
totally silenced and spiked batteries of the oonoRifirm TTiiinoo p ^ i 

well as formidable attempt shall be made by leading physicists tow™r“ a m® 8 

Jocust-anditiming-fork arguniLt, Sei^not a IcE i tnJtn 

esaaattasKfi'fiffiSa 
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And now we embrace the opportunity, before concluding this paper, of saying 
a few affectionate words to those friends of our work who accept the general prin¬ 
ciples of the Substantial Philosophy, but who do not see the importance, or rather 
necessity, of so persistently harping upon the unscientific character of the wave- 
theory of sound, as we are doing in The Microcosm. They evidently do not see, 
as we claim to do, that upon the incorrectness of that theory depends the possible 
immortality of man, because, as we hold, upon the incorrectness of that single sci¬ 
entific theory depends the substantial or cntitative nature of all physical force, in 
whatever manifested form; and upon the substantial nature cf the physical forces, 
such as heat, light, sound, electricity, cohesion, magnetism, gravity, etc., depends, 
logically and unavoidably the substantial or entitative nature of vital, mental, and 
spiritual force according to Substantialism, upon which also manifestly and admit¬ 
tedly depends our personal and conscious existence after death. For assuredly, 
unless the vital and mental powers are as really substantial as is the body itself, 
instead of being the mere motion of material molecules, they can have no personal 
or entitative existence after the dissolution of soul and body at death. The very 
premise of a continued existence of anything involves, of necessity, its substantiality, 
whether it consist of material or immaterial substance; and the very premise of 
the insubstantial or non-entitative nature of one single force or phenomenon-pro¬ 
ducing cause, inevitably involves the absolute non-substantiality or nonentity of 
all force, of whatever kind or character in nature, and thus the nonentity of the 
human soul. As Pope says of a concatenation: 

“Tenth or ten-thousandth breaks the chain alike.” 

Prove one single link in the chain of the natural forces, or one single form of 
energy which produces a phenomenon, causes a sensation, moves a body, or 
accomplishes any observable result, to be a mere mode of motion and not a sub¬ 
stantial, objective existence, and every link in the chain of physical, vital, and 
mental force is severed. The whole line of links dissolves, with less cohesiveness 
than a rope of sand. Life, as we have so often shown, with such a single missing 
link of continuity, can be nothing but mere molecular motion; soul, mind, and 
spirit can be nothing but the insubstantial phenomena of matter, as Haeckel and 
liuxley so logically insist from the standpoint of physical science as taught in all 
our Christian colleges. And if man, according to the science of the schools, is 
only constituted of "matter and material phenomena, then manifestly life is less, 
even, than an evanescent, vapory breath; future existence is not even a well- 
matured dream; immortality is a visionary sham; hope of heaven a cruel delusion, 
and death, verily, ends all. 

We beg, therefore, of the thoughtful reader to pause and consider well 
before deriding this crusade against the wave-theory, as the absolute key to the 
situation, since upon the triumphant success of this campaign, and upon it alone, 
depends the truth of the Substantial Philosophy as the pivotal scientific basis upon 
which man’s personal immortality turns. The wave-theory of sound, as now 
universally taught, wo claim also to bo the key to the situation, because it was this 
admitted doctrine (so manifest on its face as never to have been called in question) 
that sound was but the motion of the material pafticles of the air, which first led 
to the invention of a material, gelatinous ether, filling all space, but inconceivably 
attenuated, by which the theories of light and heat, as but undulatory modes of 
motion, could be framed and made feasible; and from these it was but an easy 
step of ratiocination to conclude, as has Sir William Thomson, that magnetism, 
electricity, and gravity are but the vibratory motion of material molecules; and 
then a still easier, and quite as logical a step for Haeckel and Huxley to take, as 
they have boldly done, in assuming that the soul, life, and mind of man are 
nothing but the infinitesimal movements of the brain and nerve molecules “placed 
together in a complex and most varied manner.” How natural, then, and how 
consistent that the Substantial Philosophy, in attempting to evolve a scientific, 
philosophical, and natural basis on which to rest the immortality of man, and by 
which scientifically to corroborate the fundamental truths of the Christian Religion, 
should lay its ax at the very root of the upas tree of materialism by striking a fatal 
blow, if possible, at the first and representative undulatory doctrine taught as 
science, and from which the whole brood of serpentine theories had their rise! 

Hence, in the logical necessity of the case, we could not help seeing intui- 
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lively that so long as the sound-theory maintained its impregnable position as 
one force which is nothing but an acknowledged mode of motion, it was but 
visionary and puerile to conceive of the possibility of founding a universal system of 
scientific doctrine such as that now set forth in the Substantial Philosophy. 
What folly to waste our time and aim our blows at light, or heat, or gravity, or 
magnetism, or electricity, as modes of motion, and thus try to break their force, 
with this air-wave Mordecai the Jew sitting provokingly at the king’s gate! 

In the dead hours of night, as we lay in sleepless contemplation of the 
mighty problem to be worked out, by which God could be manifested through 
nature, science, and philosophy as he never had been manifested before, and by 
which true religion, in the evolved light of such scientific truth, could assume a 
position in scholasticism that it had never before sustained, something whispered 
to us (and we well remember the time, more than a decade since), as almost with 
an audible voice: “Lay your ax at the root of the materialistic tree by striking 
at the primordial undulatory monster of the scientific deep, and God will direct 
your blows.” We gave heed to the admonition of this still, small voice, and, 
blindly at first (being almost entirely ignorant of the principles of physical 
science), commenced dealing our blows at the wave-theory of sound as the Mala- 
koff which rears its mighty tower at the entrance of the harbor to protect the 
Sevastopol of materialism. 

Before, however, printing a line on the subject of our contemplated assault 
upon the mode-of-motion philosophy of physical science, we held a number of 
long private interviews with a very learned materialistic doctor, with whom we 
were on the most intimate terms of personal friendship. In reply to our questions, 
as the subject began to open itself out, he declared unhesitatingly that if the 
wave-theory could be overturned, then sound could, in the nature of things, be 
nothing else than an immaterial substance of some kind, and this once proved, the 
other forces of nature would follow unavoidably as substantial or objective 
existences; and he added with emphasis, that, with the physical forces, including 
sound, shown to be substantial there was not a materialist on earth who would not 
abandon his doctrine at once and admit life, soul, mind, or spirit to be as entitative 
or real as is the corporeal body it inhabits. 

But after this frank avowment, and with a look of pity for the delusion 
under which he believed we were laboring, in thinking it possible to overturn the 
wave-theory of sound, and thus revolutionize physical science, and thereby to 
found the broad philosophy of Substantialism, he led us to his magnificent 
library and took down a score or more of massive scientific volumes, including 
those of Tyndall, Helmholtz, Haeckel, Huxley, Darwin, Spencer and many others, 
and said to us with a half derisive smile: “ You see here the contract you have 
taken in attempting the overturn of the wave-theory of sound; if that theory can 
be broken down then all these volumes are not worth the paper they are written 
on, except to expose the ignorance of their authors, and with them will be 
rendered null and void more than one half of this valuable library of scientific 
books!” He then proceeded strongly to urge us to reconsider and abandon our 
bootless undertaking as certain to end disastrously what little reputation we had 
as a sound scientific thinker. “ But if you will go on,” he derisively continued, “ I 
am one of the consulting physicians of the Bloomingdale Asylum, and will try to 
use my influence in making it as comfortable for you there as possible!” We soon 
thereafter left him, though we have endeavored since to keep him posted in the 
progress of substantial events by occasionally sending him a copy of The 
Microcosm. How lie now feels about the invulnerability of the wave-theory of 
sound, or how he now regards the healthfulness of the Bloomingdale Insane 
Asylum as a place of residence for scientific cranks, we have a little curiosity to 
know. At any rate, for the sake of old-time friendship, we will see that he gets a 
marked copy of this number, so that he may have the pleasure of trying his skill 
on our locust-and-tuning-fork argument if he likes. 

Finally, let every beginner -in the study of Substantialism think on these 
things, and remember that materialistic writers only assume the non*substantial 
nature of the soul from the conceded lion-substantial nature of the physical forces, 
as taught in all our schools, with sound-force lying at their base as the representa¬ 
tive so-called mode of motion. 
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We have thus dwelt somewhat lengthily here upon this phase of the Substan¬ 
tial Philosophy, as an explanatory apology for the prominence given to the sound 
discussion in this magazine, in order that young substantialists may not stumble 
in reading The Microcosm and thoughtlessly ask, as too many older believers m 
the new philosophy are led to ask: "Why this incessant hammering at the wave- 
theory of sound, as if it had much to do with science or anything to do with reli¬ 
gion?” Such young substantialists must not fail to remember that although the 
wave-theory of sound is already " twice dead and plucked up by the roots," so far 
as scientific facts, reasoning, and arguments are concerned, yet it is a fact for 
which, surely, we are not to blame, that probably not one scientific thinker m one 
hundred, in "this countrv, has vet heard the news that the current theory of acous¬ 
tics has been seriously attacked, nor has any conception of a rational reason there¬ 
for This is a great "country, and it takes a good many Microcosms to cover it, 
though we have tried to do so by sending out hundreds of thousands of them. 
Still it is the imperative need that the Organ of the Substantial Philosophy should 
never let up in its revolutionary crusade against this foundation theory of false 
science, till not one scientific man in the civilized world shall have a reasonable 
excuse for withholding his assent to Substantialism. 


LET US PREPARE EOR THE NEW UNIVERSITY. 


BY THE EDITOR. 


It is now a foregone conclusion that the University of Substantialism is to be 
built and started into operation without unnecessary delay. The enterprise has 
been vigorously taken in hand by a few of the leading Substantialists of the country, 
who have not only put their shoulders to the wheel by declaring that it shall be 
accomplished, but monev has already been subscribed for partly meeting the con- 
tingent expenses of organizing the institution, and also for putting an efficient agent 
into the field to solicit donations, as well as to solicit competitive propositions from 
various towns and cities, with reference to inducements to secure the perma¬ 
nent location of the University. . , , , , 

It is well known that a university, fully equipped for work and manned for 
carrying it forward, located in any growing town or city, ambitious for a rapid 
increase of its municipal prosperity, will pay such a town or city m a few years 
many times the cost both of the site and of the buildings required, m the increased 
value of its real estate. Several towns in the West and South, as we learn from 
one of the active friends of the new movement, are now offering inducements of 
this kind with a view of securing the location of a college or university in their 
immediate vicinity. It is of importance, therefore, that any town or city desiring 
to secure such advantages as here named, should communicate as early as posable 
with Dr. Henry A. Mott, Corresponding Secretary and Managing Editor of The 

Microcosm, at this office. . • -j 

We are also pleased to announce that already donations of apparatus and 
appliances, including cabinets of specimens, books, etc., to the amount of thirty 
or forty thousand dollars, have been voluntarily proposed, as soon as the university 
buildings shall be in readiness to receive them. We state these things thus early, 
and in the very incipiency of the movement, as a hint to the friends ol bubstantiai- 
ism everywhere to ask themselves the question whether their own hearts do not 
cordially indorse the plan of establishing such a home for the Substantial Philos¬ 
ophy, by which its power for doing good may be centralized, and its great revolu¬ 
tionary principles may the better be matured and formulated for the benefit of 
mankind. And when asking themselves this question, let them further inquire 
whether they may not have some means that can be spared financially to help for¬ 
ward a cause so meritorious as placing the Substantial Philosophy m a formal 
attitude for doing good. Any suggestions, looking to contingent donations, either 
immediate or remote, will help to strengthen the hands and gladden the hearts ot 

those now earnestly engaging in this work. , , . ;ol 

The reception given to the foreshadowing announcement of the Substantial 
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University in last month’s Microcosm is well calculated to send encouragement 
and cheer to those who are already preparing to devote their lives to its interests, 
and so far as we have had time, up to this writing, of hearing from our readers, 
the proposition for a university, based on Substantialism as its chief corner-stone, 
is hailed with delight. 

The length of time necessary for getting such an institution of learning into 
full operation, about which several have inquired, will depend largely upon the 
liberal spirit of its friends, and the substantial manner in which they may volun¬ 
teer to assist in the work of its founding. Information more directly bearing 
on this inquiry can better be furnished in a subsequent number of Tiie Micro¬ 
cosm after the plans for the details of its establishment have been more fully 
matured. 

From the enthusiasm already aroused in those who have read last month’s an¬ 
nouncement (which every reader should examine if he has not already done so), 
and from the earnest spirit evinced by those now planning for the organization, 
there is no reason to believe that more than two years at farthest will have elapsed 
before the University of Substantialism will be ready to marshal her forces for the 
noble work of the scientific and philosophical regeneration of the world. And 
when it does open for work, we have every reason to look for such numbers of ap¬ 
plications for the matriculation of students that there will not probably be room 
enough in the university buildings to receive them. AVe are already hearing from 
ministers and other substantialists who are anxious that their sons and daughters 
shall have a place in the first session of that institution, and one man writes: “ I 
have two sons and two daughters, all four of whom shall, if I live, enjoy the 
benefits of an education in the University of Substantialism.” A record of all 
such intimations will be duly kept. 

We believe that we hazard nothing in predicting that the institution here 
proposed, for radiating the principles of the new philosophy to all portions of the 
civilized world, is destined, in the very nature of its mission and purpose, to be¬ 
come historic as no other university has ever become. The curriculum of Sub¬ 
stantialism will form of itself an inducement for the attendance of the bright young 
men and women of this nation, of a more captivating and exciting character than 
has ever before been announced by a similar institution of learning. The intel¬ 
lectual activity which is now so marked among all classes of advanced thinkers, 
the marvelous discoveries m science, mechanics, and the arts, which have so 
signally characterized two or three of the last preceding decades, and the ominous 
foreshadowings of revolutionary events which .the wise men of the East are pre¬ 
dicting as so imminent, all point to the present as the opportune moment for un¬ 
furling the banner of the University of Substantialism as the virtual fulfillment of 
these prophecies. That the times are ripe for the planting of this philosophy in 
an educational soil of its own, where it may take ready root and grow almost 
spontaneously, till its spreading branches, perennial foliage, rich blossoms and 
golden fruit shall combine to bless not only every state of this Union, but through 
these states reach the whole civilized world, is a proposition wdiicli the friends of 
Substantialism do not hesitate for one moment to believe most firmly. That an 
imperative duty is thereby devolved upon every such loyal friend of the cause to 
aid to the extent of his means in starting the revolutionary movement, is equally a 
part of the faith which has been delivered to the Substantial saints. How they 
are to apply their shoulders to the best advantage, in causing, this wheel of Sub¬ 
stantialism to revolve with the greatest possible velocity, and thus to grind out the 
greatest possible amount of truth, with the least possible modicum of error, will be 
a matter for future deliberation and announcement by the leading movers in the 
enterprise in convention assembled. 

One thing, however, is a sine qua non to the widest possible usefulness of this 
university, and that is, that every friend of the Substantial cause shall at once 
begin a course of intellectual preparation for grasping the meaning, appreciating 
the importance, and comprehending the wide-reaching scope of this revolution^ 
izing system of religio-philosophical doctrine, by storing the mind with its 
principles, in anticipation of the personal part each Substantialist is expected to 
play in the near future, whether as one of the working force within the halls and 
class-rooms of the university colleges, or as an active missionary in the country at 
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large for directing the steps of wayfaring students to the sheltering asylum where 
their every intellectual want may be supplied. To this end, and to best facilitate 
such mental qualification for true workers in the Lord’s great vineyard of Sub- 
stantialism, we can only admonish every friend of the cause: study the principles 
of the new philosophy thoroughly, make them a part of yourself, let no problem 
or objection be too difficult for your ready solution, and so shall you always be pre¬ 
pared to give to every man that asketh a reason for the hope that is in you with 
meekness and fear. 


SOMETHING OUT OF NOTHING. 

New York, September 12, 1885. 

Dear Dr. Hall: 

Your argument in reply to Dr. Stone in the September Microcosm has thrown 
a flood of light on the subject of Creation. Clearly, if Dr. Stone’s view is correct, 
nothing must be the exact equivalent of an entity, as you have logically insisted. 

If I were able to “ frame ” a house out of nothing, as the worlds were supposed by 
Dr. Stone to be “ framed by the word of God,” even if I possessed infinite power, 

I should regard nothing as a good enough entity for all practical purposes of ma¬ 
terial construction. The very fact that God must be immanent or present in 
nature, in order to sustain it, according to the faith of most Christians, and the 
very fact that without the immaterial force of cohesion, as you have shown, all 
material bodies would at once disappear, is sufficient proof that it is through and 
by means of the physical forces that God’s presence is made manifest in nature. 
And if God is actually present in nature, and controls it through the imma¬ 
terial force-element in its various manifested forms, there is nothing illogical or 
irreverent in supposing that this same immaterial element was the original portion 
of God’s exterior essence out of which the worlds were made. How natural, 
then, is Paul’s statement that the worlds were “ framed ” of things that do not ap¬ 
pear, or in other words, of the “ invisible things of Him” Heb. xi. 3; I\om. i. 20. 

The argument advanced by you in reply to the Rev. Dr. Barr, of Phila¬ 
delphia, as printed m the “ Problem of Human Life,” at page 52, is one of the 
strongest scriptural arguments against the nothing theory yet presented, and I 
cannot imagine how any one would attempt to answer it, namely, that the iC Word 
was God,” and the “Word was made flesh” As the flesh of Christ was literally 
material, it is plain that God did, at least in one instance, himself change into 
matter, and it is equally true that the mere flesh of Christ, after its creation, was 
no more a part of God than is the flesh of any other person. Then the argument 
is overwhelming, if God as the Word, could be made into material flesh, dare we 
assert that God as the Word could not be made into a material World or a material 
universe? It is also very plain that in the creation of Adam the soul or spiritual 
part came direct from God, as a part of his own spiritual essence, and by which 
man was made in the image of God. Is it likely that God made one half of Adam 
out of his own essential being, and that the other half (or that out of which it was 
made) came from nothing? Is it not more probable that the whole man, soul, 
body and spirit, came directly or indirectly from the substantial being of God? 
Would it not be well for those who advocate the nothing hypothesis to stop raising ^ 
trivial objections long enough to answer a few of your strong arguments? 

Query,—If God was in the habit of making things out of nothing, why did lie 
change his plan and make Adam’s body out of the dust of the earth ? Why did he 
not consistently adhere to his uniform process and make Adam’s body out of 
nothing ? If it was actually necessary for God to use some previously existing 
substance out of which to make so small a thing as Adam’s body, is it at all likely 
that he could make larger things such as worlds, out of nothing ? * 

Robert Rogers. 
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EDITORS’ TABLE. 

Why We Hear No Sound from a Vacuum. 

If the wave-theory be not true, why is it that a 
bell, rung in an exhausted receiver, is not heard by 
persons in a room near it? This question is fre¬ 
quently asked by correspondents, and we have sev¬ 
eral times answered it in The Microcosm. (See 
volume 3, page 61.) Let us briefly explain it again. 

To illustrate: Suppo3ea small insulated dynamo- 
machine running by spring-power in a perfect vac¬ 
uum, and generating electricity—why is it that no 
electricity is observed outside of the exhausted re¬ 
ceiver? Every scientist would answer, because 
there is no conducting medium connecting the elec¬ 
tric generator with the outside. This is exactly the 
answer in the case of sound. The air in the re¬ 
ceiver, when not exhausted, is the sound-conductor 
from the. otherwise insulated bell. If the receiver 
is full of air the sound through it reaches the sides 
of the receiver, and through the receiver connects 
with the external air. But if the receiver is ex¬ 
hausted of air and the shank of the bell is set in 
the board bottom of the receiver, it will be ob¬ 
served that the sound will be heard outside the 
same exactly as if the receiver had not been ex¬ 
hausted—the board serving as an all-sufficient con¬ 
ductor, and probably augmenting the sound by 
resonance. 

There is a difference in the forces of nature, 
some requiring conductors and some not. While 
sound and electricity always require conducting 
media, light, magnetism and gravity require no 
conductor whatever, but will radiate and act with 
equal force through a vacuum as through air or the 
most favorable medium. Heat, on the contrary, 
while acting independently of all media, will act 
stronger through a suitable medium than through 
a vacuum. 

It thus turns out to be no proof in favor of the 
wave-theory of sound, because sonorous pulses 
need a conducting medium, either air or something 
else, any more than it proves the truth of a wave- 
theory of electricity because electric pulses will not 
travel without some sort of a conductor suited to 
its law of transmission, radiation, or diffusion. 

Some few of our subscribers, when sending in 
their names for renewal, have inclosed $1.00, with 
the request to send the magazine to their address 
for one year. The subscription price is $2.00 per 
year, or $1.00 for six months: and to all those who 
have unthinkingly sent one dollar for the year, the 
magazine will be forwarded for six months. We 
merely mention this so that those who have not as 
yet made themselves acquainted with the change in 
price will know when their subscriptions expire. 

An Ocular View of the Soul. 

Much discussion has recently been going the 
rounds of the press concerning a report, apparently 
quite well authenticated, that one Mr. Holland, of 
Nebraska, had actually invented a microscope by 
which he could see, and also exhibit to others, the 
human soul, as it leaves the body of a person at 
death. We have read a dozen or more attempted 
replies to Mr. Holland’s alleged discovery, by which 
to show that the whole thing is probably a hoax. 
But not one of these critics hits the true reason why 
there can be nothing in the pretended discovery, 
and that is, that the soul is an immaterial substance , 
and in the very nature of things cannot be seen by means 
of material lenses. 

The following from the Philadelphia Public Ledger 
speaks for itself: 

To the Editor of The Public Ledger: 

I saw in our morniug papers yesterday, a short 
article, and in the yesterday’s Public Ledger a fuller 
account, of an alleged discovery in regard to the 
human soul by a pseudo Mr. Holland, of Lincoln, 
Neb., claiming that the soul is an exact counterpart 
of the physical body. 1 cannot see how Mr. Hol¬ 
land can claim to be the discoverer of the theory of j 
the “duat man,” when Dr. A. Wilford Hall ad¬ 


vances this identical theory and treats it at length 
in his “ Problem of Human Life,” a book which has 
been before the public for some years. Then Mr. 
Holland’s real discovery lies in the apparatus by 
means of which this “ inner man ” may be seen. 

pr. Hall is now editing The Microcosm, areligio- 
scientific magazine, and those who wish to investi¬ 
gate this important subject should address him at 
No. 23 Park Row, New York City, and procure a 
copy of the “ Problem of Human' Life,” which, in 
my humble judgment, is the ablest and most won¬ 
derful book of the century. Very respectfully, 

*L. Clay Kilby. 

We send the initial number of the fifth volume 
of The Microcosm to all our old subscribers, 
whether they have renewed their subscriptions or 
not, so that those who have not as yet sent in their 
names for renewal may see the magazine in its im¬ 
proved form, and determine whether or not they 
care to be without it. We have used our very best 
efforts to make it worthy of the patronage we 
fervently believe it will receive, and hope to enter 
in our subscription books the names of every one 
of our old readers. 

Our Life-Subscribers. 

In answer to many inquiries on the subject, wo 
would say, that all life-subscribers will regularly 
receive their magazines, notwithstanding the in¬ 
creased cost and price of the same. To balance 
this additional cost of The Microcosm, for which 
no extra charge is made, it might be the pretty 
thing on the part of life-subscribers, could they do 
so, to send in the names of a few new subscribers 
with the money for the same. Such reciprocity 
will be duly appreciated. 

The Pamphlet on Substantialism. 

Some time ago w T c proposed through this maga¬ 
zine to get out a pamphlet of about seventy-five 
pages, more or less, on the Substantial Philosophv, 
if enough pledges could be obtained from our 
readers to take copies sufficient to cover the cost of 
the edition. We subsequently received pledges for 
about 1500 copies in all—not nearly enough to 
meet the first cost of the edition, including com¬ 
position, electrotype plates, paper, printing, bind¬ 
ing, postage, etc. We were very anxious to get out 
the pamphlet and to put it into circulation, by scat¬ 
tering it broadcast through the land, alone for the 
good it was destined to accomplish. But we were 
then unable to do what we so much desired, and 
what we knew to be of so much benefit to the world 
at the present crisis in the progress of Substantial- 
ism. 

But now, seeing the manifest importance of ex¬ 
tending the influence of the Substantial Philosophy, 
in view of the founding of the forthcoming Uni¬ 
versity of Substantialism, the publication of this 
pamphlet can no longer be delayed, and we earnest¬ 
ly hope that enough friends of the cause will be 
ready and willing to order copies sufficient in num¬ 
ber to meet the first cost of the work. 

The labor of compiling it will at once commence 
under the editor’s supervision, and as soon as that 
can be completed, the pamphlet will be issued. 
The names of all those who have heretofore sub¬ 
scribed are duly recorded in our books, and we do 
hope and trust that hundreds of others will at once 
feel induced to send on their names, ordering from 
ten to twenty, or a hundred copies each, either to 
sell, loan, or give to those willing to become in¬ 
formed on this all-absorbing question. Due notice 
will be given through this magazine as soon as tho 
pamphlet is ready. 

An Advisory Board. 

After due consideration by the friends of Sub¬ 
stantialism who have taken in hand the founding 
a University as a home for the New Philosophy, 
it was decided that a preliminary organization of 
an Advisory Board would be needed to look after 
the contingent expenses, while the regular work of 
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founding the institution was in progress. To this 
end the Advisory Board has been duly organized, 
of which Rev. F. Hamlin, of Peekskill, N. Y., is 
President; Henry A. Mott, Ph. D., F. C. S., of New 
York, is Secretary; and Rev. J. J. Smith, D. I)., of 
Paterson, N. J.. is Treasurer. This Board will 
soon issue an important circular to the friends of 
the New University enterprise throughout the world. 
All desiring to receive a copy off the circular can 
address the Secretary, Dr. Mott, at this office. 


MODERN SCIENCE. 

A few days ago a Boston girl who has been at¬ 
tending the School of Philosophy at Concord, ar¬ 
rived at Brooklyn on a visit to a seminary chum. 
After canvassing thoroughly the fun and gum drops 
that made up their education in the seat of learning 
at which their early scholastic efforts were made, 
the Brooklyn girl began to inquire into the nature of 
the Concord entertainment. 

«And so you are taking lessons in philosophy. 
How do you* like it ?” 

u Oh! it’s perfectly lovely. It’s about science, you 
know, and we all just dote on science.” 

“ It must be nice. What is it about ?” 

“It’s about molecules as much as anything else, 
and molecules are just too awfully nice for any¬ 
thing. If there’s anything I really enjoy its mole¬ 
cules.” 

“Tell me about them, my dear. VVhat are mole¬ 
cules ?” 

“ Oh, molecules. They are little wee things, and 
it takes ever so many of them. They are splendid 
things! Do you know there ain’t anything but 
what’s got molecules in it. And Mr. Cook is just as 
sweet as he can be, and Mr. Emerson, too. They 
explain everything so beautifully.” 

How I’d like to go there!” said the Brooklyn 
girl enviously. 

“ You’d enjoy it ever so much. They teach pro¬ 
toplasm, too, and if there is any one thing perfectly 
heavenly it’s protoplasm. I really don’t know’ which 
I like best, protoplasm or molecules.” 

“Tell me about protoplasm. I know I should 
adore it.” 

“ ’Deed you would. It’s just too sweet to live. 
You know*it’s about how things get started, or 
something of that kind. You ought to hear Mr. 
Emerson tell about it. It would stir your very soul. 
The first time he explained about protoplasm, there 
wasn’t a dry eye in the house. We named our hats 
after him. This is an Emerson hat. You see the 
ribbon is drawn over the crown and caught with a 
buckle and a bunch of flowers. Then you turn up 
this side with a spray of forget-me-nots. Ain’t it 
just too sweet? All the girls in the school have 
them.” 

“How exquisitely lovely! Tell me some more 
science.” 

“ Oh, I almost forgot about differentiation. I am 
really and truly in love with differentiation. It is 
different from molecules and protoplasm, but it’s 
every bit as nice. And Mr. Cook! You should 
hear him goon about it! I really believe he’s per- 
fectlv bound up in it. This is the Cook scarf. All 
the girls wear them, and we named them after him 
just on account of the interest he takes in differen¬ 
tiation.” 

“ What is it, anyway?” 

“This is mull, trimmed with Languedoc 
lace-” 

“I don’t mean that—the other.” 

“Oh, differentiation! Ain’t it sweet? It’s got 
something to do with species. It’s the way you tell 
one hat from another, so you’ll know what is be¬ 
coming. And we learn about ascidians, too. They 
are the divinest things! I am absolutely enraptured 
with ascidians. If 1 only had an ascidian of my 
own I would not ask for anything else in the 
world.” _ 

“What do they look like, dear? Did you ever 
see oue?” asked the Brooklyn girl, deeply inter¬ 
ested. 


“ Oh, no; nobody ever saw one except Mr. Emer¬ 
son and Mr. Cook, but they’re something like an 
oyster with a reticule hung on* its belt. I think 
they are just heavenly!” 

“ Do you learn anything else beside all these?” 

“ Oh, yes! We learn about common philosophy 
and logic, and those common things like meta¬ 
physics, but the girls don’t care anything about 
those. We are just in ecstasies over differen¬ 
tiation and molecules, and Mr. Cook and proto¬ 
plasm, and ascidians and Mr. Emerson, and I 
really don’t see why they put in those vulgar 
branches. If anybody besides Mr. Cook and Mr. 
Emerson had done it, w’e should have told him to 
his face that he w’as too terribly awfully mean.” 

And the Brooklyn girl went to bed that night in 
the dumps, because fortune had not vouchsafed 
her the advantages enjoyed by her friend, while the 
Boston girl dreamed of seeing an ascidian chasing 
a molecule over a differentiation back fence w’ith a 
club, for telling a protoplasm that his youngest sis¬ 
ter had so many freckles on her nose that it made 
her squint-eyed. 


MICROCOSMIC DEBRIS. 

—Some of the French papers speak of the new ex¬ 
plosive called miners’ powder as much preferable 
n certain respects to the nitro-glycerine com¬ 
pounds. It resembles ordinary gunpowder, but 
with the difference that chlorate of potash is used 
as the oxidizing agent instead of saltpeter. Carbon 
is supplied in an organic form, and the preparation 
is very simple. A given weight of chlorate of pot¬ 
ash is dissolved in water, and a quantity of sawdust 
or bran equal in weight to the chlorate of potash is 
stirred into the liquid, the mass being then allowed 
to dry. The sawdust powder, however, though 
cheap, is less safe to prepare and handle than that 
made of bran, as resin, which is very likely to be 
present in small quantities in the sawdust, forms, 
with chlorate of potash, a compound which det¬ 
onates on being suddenly disturbed. This new 
powder possesses, weight for weight, about twice 
the power of ordinary gunpowder. 

—The Lancet lately gave a dreadful picture of the 
unsanitary plight of Windsor. It entirely agrees 
with the report made by a special agent of the 
Builder fourteen years ago, and is confirmed by a 
well-known Windsor clergyman, who writes: “In 
South Place in this town there are forty-two houses 
with a population varying from 170 to 210. To 
these forty-two houses there are fourteen closets, 
all without water. Ten of these houses have no 
‘backs,’ no sinks, no closets. All are without 
water. There are in these ten houses just fifty peo¬ 
ple without the common decencies of life.” The 
medical officer admits all this, but adds: “I do not 
feel justified in condemning these houses as unfit 
for habitation.” Such is royal Windsor. No won¬ 
der the prince consort got his typhoid there. 

—The Koh-i-noor, the Queen’s celebrated dia¬ 
mond, was committed by tiie East India Board to 
the care of John, afterward Lord, Lawrence. He 
dropped it into his waistcoat pocket and thought 
no more about it. He went home, changed his 
clothes for dinner, and threw the waistcoat aside. 
Some time after a message came from the Queen to 
the Governor-general, Lord Dalhousie, ordering the 
diamond to be at once sent home. Lawrence 
turned to his brother Henry at the Board and said, 
“Send it at once.” “ Why, you have it,” said his 
brother. Lawrence was terror-stricken. It was 
fortunately found still in the pocket. It is now 
preserved in Windsor Castle, but a model of the 
gem is kept in the jewel-room of the Tower. 

—The correspondent of a London paper, who vis¬ 
ited the imperial train which conveyed the Czar of 
Russia to his meeting with the Emperor Franz 
Josef, thus describes it: “ It contained bedrooms, 
bath-rooms, and dining-rooms, besides saloons and 
boudoirs, and all these were furnished with wonder¬ 
ful luxury. The room of the two youug princes, for 
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it was a regular room, was upholstered in violet 
leather of a new and lovely shade. Everywhere 
were easy-chairs ‘and the softest of sofas. In the 
emperor’s private saloon was an ikon, with a lamp 
burning before it, and on the table lay the news¬ 
papers which his majesty had been reading.” 

—The merry little mosquito has arrived in Dublin. 
The interesting tourist from this side had already 
turned up in London, evidently with the notion of 
staying. He is reported at opposite outskirts. 
Ever since the memorable day, some seven years 
since, when the first intruder of his race waylaid an 
Irish M. P. in Piccadilly, the bloodthirsty insect has 
not only lurked around London, but has consider¬ 
ably increased and multiplied, though it is doubted 
whether he will ever prove formidable. His de¬ 
velopment there promises to form a curious chapter 
of natural history. 

—The contents of the State Library at Monaco 
are being catalogued by a well-known French 
savant, who has discovered there a mass of cor¬ 
respondence of immense historical value. There 
are many documents of the greatest interest, as 
well as some 20.000 letters, including many written 
by successive Kings of France, and by Richelieu, 
Mazarin, Catherine de Medicis, Louvois, Colbert, 
and Montaigne. 

—The University College Hospital is a foremost 
London medical institution. The charter forbids 
the introduction of religion in any form into the in¬ 
stitution. Lately the nurses in the wards have been 
a religious sisterhood,*sanctioned by the Church of 
England; but there is now a movement to exclude 
them, on the ground that their employment is a 
violation of the anti-religious proviso. 

—The historic town of Concord, Mass., celebrated 
its 250th anniversary on Sept. 12. 


Kind Words. 

We believe Dr. Swander will forgive us the liberty 
we take in quoting two or three sentences from a 
private letter, sent us on receipt of the last number 
of Volume IV., as follows: 

“ The September Microcosm is to hand, and it is 
an excellent number. Who is Robert Rogers ? Ilis 
contribution is splendid—among the best. He 
seems to be a rising star in the galaxy of Substan- 
tialism. Give him my congratulations. 1 thank 
you for your crushing editorial on Dr. Stone’s 
4 nothing.’ It is really one of your best, and it 
did me good. It opened the door to let in new 
light for me upon that feature of the subject. It 
will strengthen the brethren generally. I wonder 
what Dr. Stone will do? What can he do but to 
acknowledge that you are right; and he will do it. 
mark my word. Ilis 4 metallic or mineral God ’ has 
been ground to theistic powder. I thank you for 
that editorial. There is no power in the world to 
set aside such invincible logic. Dr. Mott’s paper is 
good. I expect great things from him,” etc. 

Lovivgton , Ills., Sept. 2, 1SS5. 
Microcosm Publishing Co. 

Inclosed find blank with full directions and sub¬ 
scription for Volume V. I am confident that the 
increase of subscription price will bring with it 
more than a corresponding increase of mental and 
moral riches to all its readers. The project for the 
founding of a University of Snbstantialism is glori¬ 
ous. I would like to help carry bricks and mortar 
for the walls of its buildings, and esteem it more 
of an honor than to hold a professorship in some of 
our colleges where students are stuffed with insub 
stantial stuff, rather than trained to delve in the 
realms of thought and investigation for themselves. 
Success to every Substantial undertaking! 

Yours truly, J. R. Sutherland. 

S. E. Smith, of Binghamton, N. Y., in a very 
kind letter, says: 

44 1 have just finished reading the last Microcosm 


of the fourth volume, and think the two articles by 
Dr. Mott for this and last month alone worth the 
price of the entire volume. I have all the volume* 
of The Microcosm, together with the ‘Problem,’ 
and consider them jewels of great price.” 

-- 

Answers to Correspondents. 

J. W. L.—The word “expired,” stamped on out¬ 
side wrapper, will inform you when your subscrip¬ 
tion runs out. 

J. DoRcnESTER. —We cannot enter your name on 
our subscription bboks under the arrangement you 
desire, but if you wish to pay for the magazine 
monthly you can order it through any newsdealer, 
or send twenty cents to our office, and it will be 
mailed to you. 

Charles Wheeler.— Our inducements to those 
getting up clubs appear on second page of cover. 
We are not at present inclined to accept your offer. 


New Publications. 

It is with pleasure that we call attention to a new 
book of sermons by Rev. T. Williston, M. A., now 
on the press, and to be ready for sale by the time 
this notice meets the reader’s eye. Mr. Williston is 
our old contributor, and who has written many im¬ 
portant expository articles for this magazine, as 
our readers are well aware. One of his short ser¬ 
mons, as a specimen from his forthcoming book, 
will be found in the present number of The Micro¬ 
cosm. As a writer of sermons Mr. Williston has 
few if any equals. In confirmation of this state¬ 
ment we need only refer to the fact that in a recent 
competitive trial for a $25 prize, offered by Funk 
& Wagnalls, publishers, of this city, for the best 
short sermon, Mr. Williston was the winner of the 
prize against 142 able competitors. He also received 
a $100 prize for an essay some years ago in Boston. 
These facts stamp him as a writer of unusual abil¬ 
ity. The book will be sent, post-paid, on receipt 
of the price, 75 cents, by the author, from his resi¬ 
dence, Ashland, N. Y. 

We have just received a magnificent copy of 
Dante’s “ Vision; or, Hell, Purgatory and Paradise,” 
containingthe life of Dante and chronological view 
of his age, with copious notes, and latest, additions. 
The character of this work is so well known that 
nothing need be said about it. The book appears 
in a new and peculiarly attractive style of binding, 
Russia back and corners, with marbled sides and 
edges, and at its price is a marvel of cheapness. It 
contains over one hundred and thirty full-page 
illustrations by Gustave Dorc; 600 pp., price $5.50. 
Hurst & Co., 122 Nassau Street, New York. 

A Remarkable Book of Poems.—W e have sel¬ 
dom seen a book of original poems that compares 
for sweetness and purity of rhythmical composition 
and pathetic sentiment, with “ Marmondale and 
Other Poems,” by Mr. Sheldon S. Baker, of Sara¬ 
toga Springs, N. Y. Mr. Baker can justly aspire 
to a front rank as a poet, and has already made hia 
mark in this volume. Price $1.25. 


Articles Left Over. 

Still we have to apologize for the non-appearance 
of several valuablo papers from our contributors, 
some of which were announced last month. The 
reason is that in preparing the first number of t he 
new volume in its enlarged form, the publishers 
drew upon the editors for more material than ex¬ 
pected, thus with the larger and more legible type 
occupying rather more space than was anticipated. 
These matters, however, will hereafter adjust 
themselves so as, we trust, to render justice and 
satisfaction to all parties concerned. Contributors 
will therefore be patient with us till the new VQlume 
gets into its regular groove. 
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THE FUTURE OF SUBSTANTIALISM.—No. 2. 


BY KEY. J. I. SWANDER, A. M., D. D. 


Any philosophy that can destroy a theory older and more popular than the 
Ohnstian leligion has substantial force enough in its vigorous constitution to 
advance itself into favorable recognition throughout the learned world Having 
cleared and secured its own right-of-way through the black forests of unscientific 
fallacies, and having engineered the building of its own iron road, Substantialism 
now claims to be the trunk-line of philosophic truth. Neither is its claim any 
more courageous than consistent. Its testimonials are found in the work already- 
accomplished. Not only has the road been built and ballasted, but its general 
mauagers are even now already engaged in shipping rich cargoes of newly dis¬ 
covered commodities to all the established stations" along its" beneficent route. 
Gentlemen, don’t you hear the mighty thunderings of the invisible on fine and 
the musical rumblings of the whefels of Substantial commerce? If not, the fault 
must be your own. The really deaf are only they who will not hear. Do yon sav 
that the claims of the new philosophy are contrary to the testimony of the senses? 
We answer that they are neither dependent upon such testimony, nor contrary- 
thereto. As the claims of the Christian religion, like its objective entities, do not 
rest upon the exercise of subjective faith, nor upon its consequent comforting 
assurance, so with the claims and objective realities of the invisible entities of 
nature. Testimony, allowable and valuable in the lower, is not always admissible 
in the higher courts, by the wise rules and rulings of the superior bench. If 
then, for the want of such tests in proof of its genuineness, the gospel of our 
philosophy be hid, it is hid to them that are lost in the meshes of materialism: in 
whom the God of mere matter hath blinded the minds of them which believe not 
in the invisible and yet most fairly and fully authenticated entities of the 
universe. 

0 that the scientific world might realize that the night of materialistic dark¬ 
ness is far spent, and that the day of Substantial light is at hand! With or 
without such knowledge and recognition, the fact remains the same. Substantial- 
lsm has dolled its swaddling clothes, and is now upon its feet as a veritable system 
of philosophy. The grammar of its future will have but little use for the sub¬ 
junctive mode. If used at all, it will be to predicate a contingency not belonging 
to the subject of the principal proposition. Neither is there room in its vocabulary 
for the term “ hypothesis ” in the sense of its common acceptation. Not for one 
moment can the name “philosophy,” in its broadest signification, be rightfully 
withheld from the harmonious collection of facts, phenomena and lo<dcaf deduc¬ 
tions, which was obliged to annihilate a universally accepted theory of science in 
order to lay its foundation-stone on solid rock. ‘'Ordinarily such“a collection of 
facts, phenomena and deductions, depending entirely upon their harmonious 
consistency for acceptance, might, at best, be held as only a tentative theory but 
when such systematized collection or arrangement was not only entirely congruous 
in accounting for all the phenomena involved, but which, in order to crown its 
work, was also obliged to destroy one of the best-established theories in physical 
science, nothing but educated ignorance and narrow bigotry can refuse its ad¬ 
mission to the family of philosophies. And whether now admitted or rejected it 
will make but little difference in the near future’s unfolding years. Conscious 5 of 
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the revolutionary work already accomplished, it will not condescend to “bow tfoj 
suppliant knee that thrift may follow fawning”; but standing erect in the majesty 
of its intrinsic worth, the vigor of its symmetrical constitution, and the beauty of 
its admirable proportions, it will thunder with authority at the feeble gates of 
stubborn scholasticism, until the learned world will be glad to own and honor and 
utilize the only system of philosophy that can strike the fetters of fallacy from its 
limbs and bring it to the light and liberty of a more enduring substance. 

We repeat, therefore, that Substantialism can be confined within the compass 
of an hypothesis no more than it can be measured by the definition of a mere 
science. It is a philosophy — The philosophy of the world and for the world. Its 
primary mission is to deal with the question of being, as that which underlies all 
science, and enters into all philosophy. That which Aristotle dreamed of as the 
“first philosophy” is, in these last days, to be studied and known and applied as 
the philosophy of the absolute, so far as human reason may have the power to 
comprehend the absolute in its deep impulses and in the ever-expanding circles of 
its unlimited domain. This bold claim must not be confounded with the respect¬ 
ive claims of other theories whose fragments strew the highway of all past philo¬ 
sophic research and inquiry. Descartes, in his theory of substance, thought that 
he had gotten down to the bed-rock of truth; yet, with all the vigor of an intellect 
that placed him in advance of his age, he barely penetrated the cuticle of the 
question which he attempted to solve. Besides, tlic fragmentary'truths which he 
did announce were comparatively of no lasting benefit to applied and practical 
science. His lightning was only seen in its flashes above the clouds. It was so 
vividly brilliant that it could not exist in closer contact with the practical affairs 
of the earth. Leibnitz dreamed of pre-existent force, thought of eternal harmony 
in the universe, projected his doctrine of substance, and formulated his theory of 
the monads. Others have advanced different theories, ranging all the way from 
the most ethereal idealism to the outward material crust of creation, and yet 
there is nothing upon record worthy to be compared with the harmonious collec¬ 
tion of facts, phenomena, and logical deductions now known by its founder and 
intelligent friends, and soon to be known and read of all unprejudiced scholarly 
men as The Substantial Philosophy. 

Why should the heathen rage, and the neople imagine a vain thing because 
God in his providence has “taken the wise in their own craftiness” by placing a 
king upon the holy hill of science? Is it not time for the star to appear above the 
birthplace of something better than anything now offered in the Talmudic tradi¬ 
tions of scholastic materialism? The hitherto dissatisfied yearnings and search¬ 
ings of earnest intellects demand something better. The glory of the truth calls 
for something more true in many of the prevailing theories of men. In fact the 
diversified fields of science require nothing short of a holy catholic philosophy, 
just as really as the diversified families of the earth and the divergent races of 
men need a holy catholic religion to bring them convergingly back to their 
original moorings, and conduct them thence to the port of their proper destiny. 
Substantialism is catholic in its constitution. Its catholicity consists in its uni¬ 
versal adaptability to every proper department of human knowledge, and every 
legitimate inquiry of the human mind after the nature of things, from the point 
where they originate in the Personal Author of their being on to the ultimate goal 
of. their wisely and beneficently ordained destiny. Sustaining this relation to the 
absolute, the general, and the ultimate, no narrow latitude can contract its 
powers. It is for science and for religion; for reason and for faith; for time and 
for eternity; for the solution of the problem of human life, here and hereafter. 
In reverential imitation of the Incarnate Truth, its mission is to bless all the 
nations of the earth. Not merely among, but above other systems of philosophy, 
it came to correct the faults and supply the wants of others. Its corpuscular 
emissions will unstop the ears of the deaf, and the scintillations of its substantial 
light will fall as healing rays upon the eyeballs of the blind. Like Joseph, after 
being persecuted, stripped, sold, banished, imprisoned, tempted and slandered by 
all the amorous hags in Potiphar’s house, it will still retain its virtue, rise by its 
own invisible force of character into the highest place of earthly power, bind the 
princes of scholasticism at pleasure, teach its senators wisdom, and furnish the 
corn of truth for its envious, famishing and beggarly brothers. 
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Moreover, Substantialism lias a higher mission than merely to brine* otW 
theories and systems out of the materialistic wilderness in which for mofe t 
fortv- years they have murmured and meandered in their fruitless 
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(Continued from page 21.) 

WHAT IS LIFE? 

BY HEMRY A. MOTT, PII. D., p. c> s> 
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1 “ Protoplasmic Theory of Life.” London, 18?4, p. 176. 
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which it speaks to one specifically constituted substance now known as jirotoplasm 
(bioplasm). 

Democritus and the other atomists accounted for the whole phenomenal uni¬ 
verse on the supposition that the different kinds of matter are made up of the 
most variously arranged ultimate particles or atoms . These atoms differing from 
one another in size, shape, and weight, were nevertheless thought to be in¬ 
divisible. They were supposed by Democritus 2 to be able to group and arrange 
themselves, and so form the various material substances which exist by virtue of 
these inherent tendencies. Nothing but predestination or “ blind necessity” 
could therefore be assigned by Democritus as the active cause of the continual 
mutation taking place in the material world. Such a spiritless conception of the 
universe was however resisted by Anaxagoras. lie, too, like his predecessors, 
believed that in the ordinary course of things nothing was created and nothing 
was destroyed—there was only a continual flux and mutation. But the necessity 
of a moving force, hitherto almost neglected, was fully realized by him. 

Anaxagoras had an idea of a world-forming intelligence (vovg) that was abso¬ 
lutely separated and free from matter, and that acted on design, 3 and he endowed 
this vovg with the attribute of thinking. As in the case of organized beings 
more especially, we have the presence of the matter-moving vovg which, as ani¬ 
mating soul, is immanent in all living beings (plants, animals, men), but in differ¬ 
ent degrees of amount and power. In this way we see that he made it the busi¬ 
ness of the vovg to dispose of all things, each in accordance with its own nature, 
into a universe that shall comprehend within it the most manifold forms of exist¬ 
ence, and to enter into, and identify itself with, this universe as the power of 
individual vitality. Thus was initiated the ancient pantheistic notion of a general 
soul or spirit pervading all things. The ancients, then, looked upon the spirit or 
the “animating principle”of any living thing as an integral part of the general 
“ soul of nature.” 

Paracelsus and his followers, on the contrary, in the sixteenth century, re¬ 
garded the “vital principle” as an entity or self-existent something altogether in¬ 
dependent and peculiar. This distinct vital principle was presumed to preside 
over the processes of nutrition, and was known by the name Arclneus. Von Hel- 
mont, the disciple of Paracelsus, sought to explain all the phenomena of life by 
the occurrence of chemical changes in the organism taking place under the guid¬ 
ance of this distinct spiritual entity or “ Archaeus,” whose place of abode was the 
cardiac-orifice of the stomach. The “Archaeus” of Von Helmont, however, was 
only one, though the chief, of many “vital spirits” which were allotted severally 
to each organ of the body. 

In modern times, as already stated, life is looked upon as the consequence 
rather than the cause of organization. And scientists, after showing the correla¬ 
tion of the physical forces—that is to say, their mutual convertibility—endeavor 
to show the correlation between the vital and physical forces. Other scientists, 
while admitting the correlation of the forces, contend that there is such a thing as 
a peculiar “vital force,” a something which finds no place amongst the circle of 
correlated energies. 

Dr. Lionel Beale, for instance, says: 4 “In order to account for the facts, I 
conceive that some directing agency of a kind peculiar to the living world exists in 
association with every particle of living matter, which, in some hitherto unex¬ 
plained manner, affects temporarily its elements, and determines the precise changes 
which are to take place when the living matter again comes under the influence of 
certain external conditions.” It is therefore argued that in order to bring about 
this metamorphosis of the physical forces, which is to give rise to the various man¬ 
ifestations of vegetable and animal life, there must be needed some force inherent 
in the organism as a whole, and in every part of its structure. That this force or 
power, although independent of the correlated series, is the vital force—that which 
conditions or transforms the physical forces, in order that they may give rise to 
the most varied vital phenomena. The Duke of Argyll, considering the problem 
as to what is life, says: 5 “Because a particular substance called f protoplasm 9 

2 See “ The Beginnings of Life,” Vol. I, p. 56.—Bastain. 

8 Schwegler’s 41 Handbook of the History of Philosophy,” translated by Stirling, p. 28. 

« 44 Protoplasm,” 2d ed., p. 119.—Beale. 6 44 The Unity of Nature,” pp. 34-44. 
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is found to be present in all living organisms, an endeavor follows to get rid of 
life as a separate conception, and to reduce it to the physical property of this ma¬ 
terial. The fallacy involved in this endeavor needs no other exposure than the 
fact that, as the appearance and the composition of this material is the same 
whether it be dead or living, the protoplasm of which such transcendental prop¬ 
erties are affirmed has always to be described as ‘living* protoplasm. But no 
light can be thrown upon the facts by telling us that life is a property of that 
which lives. . . . We cannot suppose life to be a substance [material] supported 
by another. Neither can we suppose it to be like a chemical element in combina¬ 
tion with another. It seems rather like a force of energy which first works up 
the inorganic materials into the form of protoplasm, and then continues to exert 
itself through that combination when achieved. . . . 

“ It is common now to speak of things widely separated in rank and function 
as being ‘the same/ only ‘differentiated' or ‘variously conditioned. 5 In these, 
and in all similar cases, the differences which are unseen, or which, if seen, are set 
aside, are often of infinitely greater importance than the similarities which are 
selected as the characteristics chiefly worthy of regard. 

“ If, for example, in the albumen of an egg there be no discernible differ¬ 
ences, either of structure or of chemical composition, but if, nevertheless, by the 
mere application of a little heat, part of it is ‘ differentiated* into blood, another 
part of it into flesh, another part of it into bones, another part of it into feathers, 
and the whole into one perfect organic structure, it is clear that any purely 
chemical definition of this albumen, or any purely mechanical definition of it, 
would not merely fail of being complete, but would absolutely pass by and pass 
over the one essential characteristic of vitality which makes it what it is and 
determines what it is to be in the system of Nature. 

“ Let us always remember that the more perfect may be the apparent identity 
between two things which afterward become widely different, the greater must be 
the power and value of those invisible distinctions—of those unseen factors— 
which determine the subsequent divergence. . . . 

“We know enough of those agencies to be sure that they are agencies which 
do, indeed, determine both arrangement and composition, but do not themselves 
consist in either. %. . . 

“It is upon something else than composition, and upon something else than 
structure, that those vast differences ultimately depend which separate so widely 
between living things in rank, in function and in power. And although we can¬ 
not tell what that something is—although science does not as yet even tend to 
explain what the directive agencies are or how they work—one thing, at least, is 
plain: that if a very few elementary substances can enter into an untold variety of 
combinations, and by virtue of this variety can be made to play a vast variety of 
parts, this result can only be attained by a system of material adjustments as 
immense as the variety it produces, as minute as the differences on which it 
depends, and as centralized in direction as the order and harmony of its results.** 

Dr. Drysdale says in so many words: No matter how complex the proto¬ 
plasmic molecule may be, its atoms are still nothing but matter, and must share 
its propeities for good or evil, and among the rest inertia . Hence it cannot 
change its state of motion, nor rest without the influence of some force from with¬ 
out. True spontaneity of movement is, therefore, just as impossible to it as to 
what we call dead matter. ... So we are compelled to admit the existence of an 
exciting cause in the form of some force from without to give the initial impulse 
in all vital actions. This is the stimulus. Surely such a stimulus can only be 
translated to mean the soul. 

Prof. Joseph Cook 6 defines life “as the invisible, individual, co-ordinating 
cause directing the forces involved in the production and activity of any organism 
possessing individuality.** And Prof. Cook makes the distinction between 
vitality, life and soul, as follows: A single cell may have vitality; the individual 
organism to which the cell belongs has life; and that organism, if possessed of 
self-consciousness and of the power of self-direction, has soul. Hahnemann was a 
vitalist; he believed in the existence of that mysterious power in whose action in¬ 
directly upon the tissues of the organism all the manifestations of vitality origi- 
• “Boston Monday Lectures—Biology,” p. 141. 
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nate. In his essay 7 he expresses himself as follows: “What life is can only 
be inferred from its phenomenal manifestations; no conception of it can be 
formed by any metaphysical speculation a priori; what life is, in its actual, essen¬ 
tial nature, can never be ascertained or even guessed at by mortals. 

“ Life cannot be compared to anything in nature save to itself alone; neither 
to a piece of clockwork, nor to an hydraulic machine, nor to chemical processes, 
nor to decompositions and recompositions of gases, nor in short to anything desti¬ 
tute of life. 

“Human life is in no respect regulated by physical laws, which only obtain 
among inorganic substances. The material substances of which the living organ¬ 
ism is composed do not follow the laws to which inanimate material substances 
are subject; they are regulated by the laws peculiar to vitality alone; they are 
themselves animated just as the whole system is animated. Here a nameless, fun¬ 
damental power reigns omnipotent, which suspends all tendency of the material 
constituents of the body to obey the laws of gravitation, of fermentation, putrefac¬ 
tion, etc., and renders these constituents subordinate to the wonderful laws of life 
alone; in other words, maintains them in a condition of sensibility and activity 
necessary to the preservation of the living whole, a condition almost spiritually 
dynamic." 

“In 8 the healthy condition of man, the immaterial vital principle which 
animates the material body, exercises an absolute sway and maintains all its parts 
in the most admirable order and harmony, both of sensation and action, so that 
our indwelling rational spirit may freely employ these living, healthy organs for 
the superior purposes of our existence. The material organism deprived of its 
vital principle is incapable of sensation, action or self-preservation, (it is then 
dead, and subjected to the physical laws of the external world; it suffers decay, 
and is again resolved into its constituent elements.) ! It is the immaterial, vital 
principle only, animating the former in its healthy and morbid condition, that 
imparts to it all sensation and enables it to perform its functions." 

Hermann Lotze, one of the greatest philosophers, holds that the unity of con¬ 
sciousness is a fact absolutely incontrovertible and absolutely inexplicable, on the 
theory that our bodies are woven by a complexity of physical arrangements and 
physical forces, having no co-ordinating presiding power over them all. 

1 knoiv that there is a co-ordinating presiding pozoer somewhere in me. I am 
I. I am one. Whence the sense of a unity of consciousness, if we are made up 
according to Spencer's idea, or Huxley's, of infinitely multiplex molecular mechan¬ 
isms? We have the idea of a presiding power that makes each man one individu¬ 
ality from top to toe. How do we get it? It must have a sufficient cause. To 
this hour no man has explained the unity of consciousness in consistency with the 
mechanical theory of life. 0 

The great opposition to admitting the existence of a special vital-force arises 
from the definition or meaning given to force, or more properly the manner in 
which the forces of nature are accounted for. 

Forces, according to modern science, are not considered as separable entities. 
They are considered as merely modes, affections, proj)erties—call it what you will 
—of matter; and, therefore, necessarily vary with the molecular states of matter. 

The notion that such a force as “ vital force" does exist, is claimed to be 
based on no evidence, it being merely a postulate; and the supposition that it 
exists and that it acts, is supposed to be totally adverse to the general doctrine of 
the correlation of the forces. 

When it is stated that “ life " I0 is a result of organization, it is not necessarily 
meant of an organization which is capable of being discovered by means of our 
microscope—rather, of a molecular organization, in the sense of a peculiarly com¬ 
plex and unstable collocation of the component atoms of the matter displaying 
life, which may exist to perfection, after its own fashion, even in what appears to 
be the perfectly structureless jelly-mass constituting one of the ProtamcebEe of 
Prof. Haeckel. 

The philosophy of Substantialism considers the forces of nature in opposi- 

T “ Spirit of the Homeopathic Doctrine.” 8 << Organon of Medicine,” p. 99. 

• See Lotze’s greatest work, Miki'okosmus.— Leipzig, 18G9, Vol. I, Book 3, Chap. 1. 

10 See u Beg. of Life.”—Bastain, p. 09, Vol. I. 
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tion to the modern philosophy as entities, having objective existence and emanat¬ 
ing and being sustained or constantly being put forth from and by the Omnipotent 
Being. 

The modern philosophy has no need of an Omnipotent Being, its mam and 
sole object being to account for all the phenomena of nature on a purely material¬ 
istic^ asis^ ^ , ce it ig assumec i that matter is composed of molecules, and these 
in turn of atoms, and that the molecules of bodies are continually m motion, 
they being separated from each other two hundred times their diameter. A\ lien 
they vibrate rapidly, heat is produced, or the body gets heated; when they vibrate 
slowly the body becomes reduced in temperature. . 

In the first place the accounting for the production of heat m this way is 
based on an assumption, and that is that matter is composed of molecules. 

The molecule has never been seen, never been isolated, its existence is based 
on pure speculation, formulated for the benefit and advancement of materialism. 

Much value, however, has been derived by the assumption of the existence of 
molecules, especially in chemistry, the same as has been derived by the use of the 
symbols x and y so often employed in mathematics, but the belief in their existence 
should be discarded so soon as their usefulness in the deduction of certain prob¬ 
lems has expired. This is no idle opinion, but it is the opinion entertained by 
some of the most distinguished scientists, among whom may be mentioned Prof. 
Cook of Harvard and Prof. Mattieu Williams of England. 

Prof. Cook" says in reference to the atomic theory: “Beautiful and con¬ 
sistent as it appears [it] is only a temporary expedient for representing the facts 
of chemistry to the mind. Although in the present state of the science it gives 
absolute essential aid both to investigation and study, I have the conviction that 
it is a temporary scaffolding around the imperfect building which will be removed 
as soon as its usefulness is passed.” 

Prof. Williams 13 says: “The atoms invented by Dalton for the purpose of ex¬ 
plaining the demonstrated laws of chemical combination performed this function 
admirably and had great educational value, so long as their purely imaginary 
origin was kept in view; but when such atoms are treated as facts and physical 
dogmas are based upon the assumption of their existence, they become dangerous 

phvsical superstitions.” . ., , , 

Prof. Caunizzano,” speaking of the atomistic theory, says that some of the fol¬ 
lowers of the modern school push their faith to the borders of fanaticism they 
often speak on molecular subjects with as much dogmatic assurance as though 
they had actually realized the ingenious fiction of Laplace, and had constructed a 
microscope by which they could detect the molecule and count the number of its 
constituent atoms.” 

If then matter be not composed of molecules and atoms—then away goes the 
materialistic theory that the forces of nature are but modes of motion, affections 
of matter and not Veal objective entities. ' ... 

By experiment, matter has been shown to be indestructible, its quantity un¬ 
alterable, and from these facts we are convinced of the objective reality of matter. 
“Reason,” says Prof, 'fait, “requires us to be consistent in our logic, and thus if 
we find anything else in the physical world whose quantity we cannot alter, we are 
bound to admit it to have objective reality as truly as matter has, however strongly 
our senses may predispose us against the concession.” “ Heat,^though not 
material, has objective existence in as complete a sense as matter has.” 

This is the view of pure Substantialism, which considers the forces of nature 
as objective existences, substantial but immaterial in their nature. 

The Substantial Philosophy then is “ that system of doctriue which recognizes 
every force or form of energy in nature, whether physical, vital, or mental, by 
which any effect or phenomenon is produced within the reach of our sensuous or 
rational observation as a substantial entity or real objective thing.” 

Heat, light, magnetism, electricity, life, mind, soul, and spirit, are real ob¬ 
jective entities, substantial things. 

It is difficult for one to see how an educated man can be anything else than a 
n .< The New Chemistry,” p. 103,1876. « Quar. Jour. Sci., 1876. « Qazctla Italiane, No. 1, Jan., 1876. 
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believer m the existence of a vital organism, to which this perishable physical 
organism serves as a connecting link, and a means of objective manifestation. 

“The material organism/' says Iiempel/ 4 connects man with physical nature; 
of itself it is dead. The spiritual organism to which the former serves as a vehicle 
or instrument for vital manifestations, connects man with the spiritual world, 
which is the only living world, the grand esse, the world of essential substances, 
which, by their action upon material nature, achieve an unceasing creation, and 
develop and perpetuate nature's individualities. 

It is not sufficient to say that the material organism is animated by a soul; the 
soul would not be capable of carrying on the functions of vitality without the aid 
of an intermediate organism, which, by means of the nervous system, controls the 
physical organs for the performance of the complex movements and purposes the 
sum of which constitutes life manifested in act. 

If the chemist is unable to discover any trace of the spiritual-dynamic organ¬ 
ism in his crucibles and retort, it is because this organism is by its nature beyond 
the reach of chemical re-agents. A denial of this vital organism by chemical 
physiologists for no better reason than because perceptible traces of it are beyond 
the limits of the microscope or the resources of the laboratory, implies a degree of 
mental obtuseness or perversity of which no clear-headed man should ever render 
himself guilty. 

The Substantial Philosophy clearly teaches the duality of man—an imma¬ 
terial as well as a material body—the immaterial dictating to the material, and 
governing it in every action. So when death comes, it only comes to the material 
body, leaving the immaterial body the exact counterpart of the material to live 
forever—recognizing the immaterial as the real in nature. 

The materialistic assumption that the life of the soul ends with the life of the 
body, is perhaps the most colossal instance of baseless assumption that is known 
to the history of philosophy. No evidence for it can be alleged beyond the fa¬ 
miliar fact that during the present life we know Soul only in its association with 
Body, and therefore cannot discover disembodied soul without dying ourselves. 
This fact must always prevent us from obtaining direct evidence for the belief in 
the soul's survival. But, as Fiske has said, “the entire absence of testimony does 
not raise a negative presumption, except in cases where testimony is accessible." 

“The existence of a single soul or congeries of psychical phenomena, unaccom¬ 
panied by a material body, would be evidence sufficient to demonstrate this hypoth¬ 
esis. But in the nature of things, even were there a million such souls round 
about us, we could not become aware of the existence of one of them; for we have 
no organ or faculty for the perception of soul apart from the material structure 
and activities in which it has been manifested throughout the whole course of our 
experience. Even our own self-consciousness involves the consciousness of our¬ 
selves as partly material bodies." 

In the words of Giordano Bruno: “A spirit exists in all things, and no body 
is so small but contains a part of the divine substance within itself by which it is 
animated." 

As C^oethe has said, “ I am fully convinced that our spirit is a being of a 
nature quite indestructible, and that its activity continues from eternity to eter¬ 
nity." Hence, we arrive at the sublime idea, since we can in no other way ac¬ 
count for the ultimate cause of anything, that it is God's spirit which pervades 
and sustains all nature. By this admission we are not led to say with Haeckel, 
“ There is no God but force," but rather as Dr. McCosli has said, “ There is no 
force but God." 

I know of no more suitable way to close this article than to reproduce the fol¬ 
lowing beautiful lines to be found in Fleetwood’s “Life of Christ 

“ God hath a being, and that you may see 
In the fold of the flower, the leaf of the tree, 

In the sun of the noonday, the star of the night, 

In the storm-cloud of darkness, in the rainbow of light, 

In the wave of the ocean, the furrow of land, 

In the mountain of granite, the atom of sand. 

Turn where ye may, from the sky to the sod, 

Where can ye gaze that ye see not a God?” 

14 u Sci. of Homeopathy.”—Hempel, p. 48. 
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“SOMETHING OUT OF NOTHING.” 


BY REV. «T. W. ROBERTS. 


In TnE Microcosm for January, 1883, the writer presented some views on this 
subject, and advanced some arguments in support of those views, which have 
never been answered. The leading thought of that article is that God created the 
visible and invisible universe out of his own substance, and not out of nothing. 
Dr. Stone's objections to this idea presented in the September Microcosm, 1885, 
and so conclusively answered by Dr. Hall, have led to some additional reflections 
on the subject, which are, in part, presented in this paper. Let the reader refer 
to the article of January, 1883, and then pursue the theme along the thread 
of analogy as now unfolded. 

That something can be produced out of nothing is a scientific impossibility; 
but theologians have found it convenient to place God above all science and all 
law, in a sense, as the Author of both science and law; and, properly understood, 
there can be no objection to this estimate of God’s character and attributes. But 
at the same time it must be borne in mind that God cannot contradict himself, or 
do anything contrary to his infinite perfection; and as he has stamped upon all 
creation this infallible law, which is fundamental to all scientific research, is not 
the conclusion rational, is it not inevitable, that he has not departed from this 
primal law in the “workmanship of his own hands”? What conclusion can be 
more logical than this, or better accord with the divine perfections of him whose 
impress is stamped upon all he has made? 

If in any case God departs from what appears to be a universal and all-per¬ 
vading principle of his government and economy , it devolves upon those who set 
up the claim for this departure to bring forward the evidence in proof of such de¬ 
flection on the part of the Deity . In other words the “burden of proof’’rests ivitli 
those who raise the exception , and not with those who follow the analogy. The 
advocates of something out of nothing will please take notice of this well- 
established law of evidence, and govern themselves accordingly. 

Let us now calmly look at some of the analogies which are found all about us 
and within us. Take the fragrant flower, which sends out its perfume on the 
populous as well as the desert air. That perfume, invisible to the eye, and only 
conceivable by one of the five senses, can be gathered and condensed into a mer¬ 
chantable commodity, and become almost an essential adjunct to a lady’s toilet. 
The “ insensible perspiration” of our bodies, unrecognizable by any and all of the 
unaided senses, is yet a verity, and by suitable apparatus and appliances may be 
condensed into visible vapor and water. These material examples can be multi¬ 
plied indefinitely; but we only give examples to establish the principle, and pass on 
to the realm of mind. 

Analogous to the insensible perspiration of the body, and the odor of the 
flower, is an emanation from the mind which surrounds, envelops, and pervades it 
as the aureole of the painter or the corona of the astronomer, and which, though 
entirely beyond the grasp of any of the physical senses, is perceived by the mind 
of another in a positive and sensible manner. As soon as one mind comes within 
the sphere of this radiating influence of another mind, it feels the impress of that 
influence . Hence, first impressions , instantaneously made when coming in contact 
with strangers. These impressions are wrought upon the mind without any aid 
from reason or observation. They are intuitive. Impression is the proper term 
to express their character, for they are impressed upon the mind, as the seal makes 
its imprint upon the soft wax. We cannot tell why a first impression is favorable 
or unfavorable. Reason and observation may not coincide with it—nay, these 
may even be opposed to it; and yet it is there, and very difficult, if not impossible, 
to shake ofi. As a rule, “ all other things being equal” and normal, these impres¬ 
sions are correct . It is mind aefting upon mind directly, by a most subtile law of 
intercommunication, as yet only recognized and not understood, but as real as that 
which draws a material body toward the center of attraction. It is not necessary 
to dwell upon this fact. The attractions and repulsions we daily experience in our 
intercourse with men amply demonstrate the existence of this attribute of mind. 
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Tliese impressions are real . They shape our conduct. They form the basis 
of our loves and friendships. They are the outpost sentinels to warn us of 
danger; and we do well to heed them. 

Take another example. A speaker will thrill a whole audience by that which, 
for want of a better term, is called his “magnetic power.” Another man might 
utter the same words and repeat the same gestures without any visible elfect. 
What is this subtile force? It is not in the words, gestures, manner or matter of 
the speaker, but inheres in himself\ Yet it is a reality , as the wonderful effect it 
produces upon his auditors amply testifies. The same endowment in kind makes 
a Napoleon, a Wellington, or a Grant at the head of an army. It is the magnet¬ 
ism of mind upon mind which gives a soldier confidence in his commander, and 
makes him invincible, quite as much as the able planning of a campaign that 
secures victory. 

Without multiplying illustrations let the facts speak. If these astonishing 
results are a part of our daily experience, and are written upon the pages of 
history over and again, showing the wonderful capabilities of finite man, what 
must be the conclusion when we reach up to contemplate the might of the one 
infinite Jehovah? If man can condense the subtile perfume of the flower, or the 
invisible output from his own body, into visible and tangible material entities; if 
the subtile effluence of creative minds is written upon the tablets of our living 
souls and upon the records of time, so that we scarcely dare place limits upon the 
wide outreach of acts and results on the part of finite beings, how must our con¬ 
ception of possibilities expand as we lift our thoughts to the eternal I AM, 
whose powers and resources are only limited by his own perfections! 

If the condensed perfume upon the toilet-case of the lady is no part of the 
flower or the chemist who gathered and compacted the delicate aroma, why should 
the earth or the sun be a part of God, even if they are condensed out of the 
emanations which proceed from himself? Or, if the drops of water condensed 
from insensible perspiration are no part of the man, why may not God use what 
goes forth from himself in the accomplishment of his wise purposes? 

It is conceded that all comparisons of the finite with the infinite are imperfect, 
and hence the conclusions may not be strictly logical, because the premises are not 
identical; but the difference in capacity far more than balances the discrepancy in 
premises; and the purpose of this line of argument is to show that the law of 
analogy runs through all God's works, and is this: That the visible is brought from 
the invisible; that the invisible is always something and never nothing; that this 
law is indelibly stamped upon all creation as God's own impress, and as God can¬ 
not be inconsistent with himself, that, therefore, the universe was not made of 
nothing, which would be a departure from all that God has revealed of himself, 
and consequently a mark of mutability on his part—of improvement upon himself, 
which is unthinkable. 

But the argument drawn from the influence of mind upon mind, and mind 
upon matter, as exhibited daily and hourly about us, is probably more nearly akin 
to the operations of the Divine Mind than illustrations drawn from material 
things alone. The cases cited of the effects produced when mind comes in con¬ 
tact with mind are in point. So the construction of a building or any piece of 
mechanism or machinery. The thing made is first wrought out in the mind, then 
given shape by the hands. But always something comes out of something and not 
from nothing. Thought becomes mind-food for others besides the thinker: but 
the thinker is not the other man, though his thoughts, proceeding out from him¬ 
self, built up that other's mental powers. Dr. Stone surely does not believe that, 
because the thoughts he gives to his congregation from Sabbath to Sabbath tend 
to make them better, that therefore his hearers have become a part of himself. 
Why, then, should the effect of God's workmanship upon that which is constantly 
proceeding from himself be and remain an integral part of that Self ? There is 
neither logic nor analogy in such a conclusion. If man with his circumscribed 
powers can accomplish so much, what may not God do? 

But this argument of unity and analogy with all God's plans is strengthened 
from the consideration that the visible is remanded back to the invisible its primor¬ 
dial condition, when dissolution takes place . It is a law of nature that all things 
find their level , or return to their original estate, if at any time they have been 
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brought out of it. It is needless to cite examples, for this universal law is written 
upon the whole face of nature. Thus both ends of the argument in this case meet 
in the same conclusion, and interlocking them, render that conclusion practically 
impregnable. It is logically safe to consider the existence of this great principle 
or law of the universe established in the reason and analogy of things and the im¬ 
mutable character of the Creator; and so it is pleasant to find confirmation of 
these views in the revelation God has made of himself to his creature man. The 
Apostle Paul, the deepest of all the inspired writers, seems clearly to have compre¬ 
hended the great truth herein set forth, as we gather from the following passages 
in his writings: 

“For of him , through him and to him are all things." Rom. xi. 3G. “But 
to us there is but one God, the Father, of whom are all tilings/ 9 etc. 1 Cor. viii. G. 
“ For as the woman is of the man, so is the man by the woman, but all things of 
God. 99 1 Cor. xi. 2. Similar passages occur in other portions of his epistles, but 
these will suffice for the present. Notice the last: As the woman came from man 
and not from nothing , so all things come from God , not from nothing . 

As we thus find reason, science and revelation beautifully harmonizing in this 
great and fundamental doctrine that out of nothing something cannot come, let 
us, with more than our wonted reverence, feel ourselves in the presence of Him 
of whom, by whom , and in whom, all things consist, who now and forever shall 
remain all and in all , the one Source of all things, visible and invisible, to whom 
be the glory forever. 


PROF. 0. N. ROOD ON SOUND. 

An Important Acoustical Problem Solved. 

BY THE EDITOR. 


One of the ablest and clearest exponents of the wave-theory of sound living is 
0. N. Rood, Professor of Physics in Columbia College, this city. Indeed, after 
reading every treatise on sound within our reach, we are convinced that Prof. 
Rood stands pre-eminently ahead of all, even of both Tyndall and Mayer, for con¬ 
ciseness and perspicacity, and especially for felicity of expression in the elucida¬ 
tion of his subject. The wave-theory, at best, involves so much complexity and 
intricateness that it is marvelous that any man can find the language necessary to 
present its nice points of distinction to the comprehension even of the most pro¬ 
foundly scientific mind. But Prof. Rood is equal to the task, and does possess 
that happy faculty of making even this incongruous theory understandable. But 
in making it intelligible, as to what is intended to be taught by it, he by no means 
succeeds in making its teachings appear rational, consistent, or possible as 
scientific truth. In fact, the very perspicacity and conciseness which he manages 
to bring to bear upon its mysterious inconsistencies, by aid of his remarkably 
analytical powers, only tend the more glaringly to exhibit its defects and impos¬ 
sibilities as a true theory of science, just as the clearer rays of the electric light 
show defects in a delicate etching which common gas would not reveal. 

We have just read with care his lecture on the “ Mysteries of the Voice and 
Ear," and were intensely entertained by the elegance of his diction and the gen¬ 
eral versatility of his treatment of the subject, especially reading, as we naturally 
did, in the light of our own published remonstrances against the current doctrines 
of acoustics. Firmly as we are convinced of the total fallacy of the wave-theory 
of sound, we nevertheless read his treatise entirely free from prejudice, and even 
with a strong desire to find, if possible, something solid in the current view upon 
which the mind could base a logical deduction in its favor. But we aver, that at 
every turn of the exposition of the argument not one phenomenon appeared half 
as reasonable, viewed in the light of “atmospheric condensations and rarefac¬ 
tions," as under the calcium rays of the Substantial Philosophy. 

Much that he presented in his lecture was beautifully true, viewed m the 
light of any possible theory, since it was simply a statement of facts and phe¬ 
nomena patent to every careful scientific experimenter. But whenever the eminent 
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lecturer verged upon the special work of illustrating and vindicating the wave- 
theory, it was manifest with confirming clearness that the discussion lacked the 
true light of Substantialism necessary to keep it clear of the fatal shoals, snags, 
and quicksands so easily encountered in presenting the details of present acous- 
tical science. 

We shall not hero attempt a general review of his lecture, as that would be 
impracticable in so brief a space as a magazine editorial. We will only attempt a 
careful examination of a single phase of "the discussion which, par excellence , em¬ 
braces the very gist of the wave-theory, and upon which, perhaps more than upon 
any other single aspect of the subject, depends the truth or falsity of the whole 
present doctrine of acoustics. We refer to the so-called law of sound-wave inter¬ 
ference, so clearly illustrated by the well-known interference observed in water- 
waves. 

Of course there was nothing new in what Prof. Rood taught upon this phase 
of the discussion, since the same doctrine of interference, by which two sounds 
may produce silence, has been taught by all writers on acoustics, almost if not 
quite from the time of Pythagoras down to the lectures of Prof. Tyndall. The 
value of Prof. Rood's statement of the law and its operations consisted in his 
original manner of treating the argument, and the plausible method he adopted 
ol proving it true. Suffice it to say, that the whole law of sound-interference, or 
the assumption that two sounds can produce silence, so far as facts are concerned, 
depends on a few mistaken phenomena superficially observed by acousticians, and 
which (for want of the light of the substantial view of all force, including sound- 
force, for the first time presented in the “Problem of Human Life") have never 
been possible to be explained by the advocates of the wave-theory. 

But such mistaken facts do not constitute their main proof that two sounds 
can travel in such relation to each other as to cause interference and consequent 
silence. I lie main strength of the sup]30sed law consists in the analogy existing 
between water-waves and air-waves, or air-pulses—that is, assuming the theory 
that sound is constituted of “atmospheric condensations and rarefactions," to be 
true. Clearly, if this theory be correct, then two equal systems of such sujiposed 
sound-waves, traveling together half a wave-length apart, so that the crests or con¬ 
densations of one system will fall into the furrows or rarefactions of the other 
system, must, by every law of mechanics or principle of science, neutralize each 
other, since there can be no condensing of the air by one system when at the verv 
place of such condensing tendency an equal mechanical rarefaction is taking 
place. Hence, as sound consists alone of such “condensations and rarefactions," 
and is in no sense a substantial entity, it is plain that two such interfering systems 
of air-waves must, in the nature of things, mutually destroy each other and cause 
silence, since two equal systems of water-waves, so traveling together that the 
crests of one system will fall into the furrows of the other system, must, in the 
very nature of wave motion, neutralize both systems and produce a comparative 
level, or quiescence of the water. It follows, therefore, from the essential nature 
and principle of the wave-theory that there must exist this law of interference in 
two systems of sound-waves traveling in the relation to each other here described, 
or else there is no truth in the wave-theory. 

Acousticians intuitively know this to be so, and hence with the most wonder¬ 
ful unanimity they all teach this law of sound-interference, and apparently believe, 
in all sincerity, that it must be true, since the wave-theory is an admitted doctrine 
of science, and since water-waves are well known to interfere just as required by 
the law. Yet, strange to say, not one acoustician—not even the apparently un¬ 
prejudiced Prof. Rood—has thought it worth while to test the law by sounding 
two unison tuning-forks half a wave-length apart, or two common unison pitch- 
pipes, for the purpose of determining scientifically the truth of the wave-theory. 
Had they ever done so, they would at once have run their undulatory boat upon a 
scientific snag, which would have knocked an irreparable hole into its bottom. 
We declare most positively that, so far from causing silence, not one particle of 
difference can be perceived in the intensity of the sound of two such instruments held 
in any possible relation to each other while sounding , whether a half, ora quarter, or 
a whole wave-length apart, or when the listener makes his observations in line with 
the two instruments, or in any other direction from them. We aver upon our 
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honor as a scientific investigator that not the slightest shade of difference in in¬ 
tensity can be detected by the acutest ear, and consequently that the pretended 
law of interference, on which the very life of the wave-theory rests, is false in every 
particular. We challenge Prof. Pood to make the experiment in the presence of 
his students in the hall of Columbia College, and allow us to be present. If 
scientific truth, and not mere accepted theories of science, true or false, is what 
that great institution wants to teach the young men of this city and country, then 
let Prof. Rood at once accept our challenge, demonstrate by a practical test that 
our position is erroneous, if he can, and we will give all the facts to the readers of 
The Microcosm in his own words. Will he do it? 

Prof. Rood must not, however, be too severely censured for taking for granted 
the absolute correctness of this law of interference, and thus aiding, uninten¬ 
tionally, in fastening a most pernicious scientific fraud upon the teachings of mod¬ 
ern physics when a simple experiment would have dissipated the whole trouble. 
Teachers who have, all their college days, been running in a certain theoretical 
groove, both in teaching and in being taught, and who have imbibed the smoothly- 
worn ruts of that groove still more strongly by seeing nicely-executed engravings 
of the same in every text-book on the subject they have had occasion to examine, 
are not to be expected easily to divert their mental wheels from such grooves or 
even to make an effort to do so, when it is so much easier traveling in the beaten 
track. Hence it was that as radical and ambitious a scientific thinker as Prof. 
Tyndall, in the most astonishing manner, kept right on in this same groove of 
sound-wave interference, taking for granted that it was all true, when two unison 
penny whistles, and two children for assistants, would have enabled him to make 
such a start in revolutionizing the science of acoustics as to have added to his 
immortality a thousand per cent, in a single year. 

Unfortunately for him, he missed the opportunity, and, by inexcusably neg¬ 
lecting such a simple experiment as truth and common sense required, he put him¬ 
self on record in his published “ Lectures on Sound ” (at pages 259, 284, 285), in 
describing this supposed law of interference, in such manner that he has no doubt 
a hundred times regretted it since he has read the “Problem of Human Life.” 
In that book, at pages 280 and onward, we took occasion to analyze his unmis¬ 
takable teaching concerning the operation of this law. He not only taught in his 
most lucid manner that two unison forks, sounded half a wave-length apart, would 
neutralize each other’s “ condensations and rarefactions of the air,” and thus “pro¬ 
duce absolute silence,” hwt to make sure that his audience of young scientific stu¬ 
dents should not misapprehend his meaning, he drew sketches of two such tuning- 
forks first placed a whole wave-length apart, so that the condensations from one 
would coalesce with the condensations from the other, and the rarefactions of the 
one with the rarefactions of the other, thus augmenting their sound four-fold ac¬ 
cording to the law, and then he represented, by another sketch, the forks half a 
wave-length apart, showing, by an even tint of shading, that all condensations 
and rarefactions were obliterated, the air being entirely quiescent and the sound of 
the two forks being totally silenced. Reader, this indisputable teaching of that 
great physicist does seem absolutely incredible in the light of our statements just 
made, that, however these unison forks may be sounded, and whatever their rela¬ 
tion to each other or to the listener, not one iota of difference in the intensity of 
their two united sounds occurs , as this fundamental law of interference so authori¬ 
tatively teaches. Would it not be well, then, for us right here to reproduce Prof. 
TyndalPs words, that the reader of this editorial who has not seen our original 
analysis, may know of a certainty that we do not misrepresent the wave-theory, 
and that he may thus catch a glimpse of the important revolutionary movement in 
science now being foreshadowed by the Substantial Philosophy? Here is Prof. 
TyndalPs description of the two forks, but without the cuts, which the reader’s 
knowledge of such matters will readily supply: 

“ Now let us ask what must be the distance between the prongs A and B [one 
prong of each of the two forks] when the condensations and rarefactions of both, 
indicated respectively by the dark and light shading, coincide? A little reflection 
will make it clear that if the distance from B to A be equal to the length of a whole 
sonorous leave [52 inches] coincidence between the two systems of waves must f ollow. 
The same would evidently occur where the distance between A and 13 is two 
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wave-lengths, three wave-lengths, four wave-lengths—in short, any number of 
whole wave-lengths. In all such cases we should have coincidence of the two 
systems of waves, and consequently a reinforcement of the sound of one fork by 
that of the other. . . . But if the prong B be only half the length of a wave behind 
A [26 inches] what must occur? Manifestly the rarefactions of one of the systems 
of waves will then coincide with the condensations of the other system, and we 

shall have interference: the air to the right of A being reduced to quiescence”- _ 

“Lectures on Sound,” p. 259. 

Now is it possible to misunderstand this language? We do not think it is: 
but lest there may be a doubt, here is a confirmatory citation which will make as¬ 
surance doubly sure, while actually explaining the so-called law of interference, 
both as to water-waves and sound-waves. We beg of the reader, if lie wishes to 
become intelligently posted upon these most important matters of physical 
science, now in the process of being sifted as never before, not to neglect, through 
prejudice or anything else, to read and even study these citations in the light of 
our critical analysis of the same: 

“In the case of water, when the crests of one system of waves coincide with the 
crests of another system, higher waves will be the result of the coalescence of the 
two systems. But when the crests of one system coincide with the sinuses or fur¬ 
rows of the other system, the two systems in whole or in part destroy each other. 

| Of course, no one doubts the truth of this statement as applied to water-waves, 
because there we have actual wave motion.] This mutual destruction of two 
systems of waves is called interference. The same remarks apply to sonorous 
waves. If in two systems of sonorous waves condensation coincides with condensa¬ 
tion and rarefaction with rarefaction, the sound produced by such coincidence is 
louder than that produced by either system taken singly. But if the condensa¬ 
tions of the one system coincide with the rarefactions of the other, a destruction 
total or partial of both systems is the consequence. ... If the two sounds be of the 
same intensity their coincidence produces a sound of four times the intensity of 
either; while their interference produces absolute silence.” —“Lectures on Sound ” 
pp. 284, 285. ’ 

Yet, reader, it is a sober, scientific truth, that while every word of this teach¬ 
ing concerning the action of water-waves is in strict accordance with facts and 
observations, since there is real wave-motion involved, not one word of it is true as 
relates to sound! There is, of necessity, no silence by interference in the case of 
two sounds, since there are no air-waves, constituting sound by which interference 
is possible. Is not this a plain reason? If sound did really consist of air-waves 
composed of “condensations and rarefactions,” as the theory teaches, there would 
of necessity be coalescence and augmentation of atmospheric action (loudness) or 
interference and atmospheric quiescence (silence), as the case might be, and as the 
two equal systems of sound-waves, from the two unison instruments, might happen 
to be traveling, just as in the case of water-waves, as Prof. Tyndall teaches But 
there being no air-waves, with “condensations and rarefactions” constituting 
sound, such supposed interference is false in theory and false in fact, and it is 
within the easy reach of every Professor, and even of every beginner in science to 
demonstrate the truth of what we are here saying to his own absolute and irresist¬ 
ible conviction, by sounding two unison forks as the theory directs. 

Prof. Hood teaches the very same doctrine set forth by Prof. Tyndall and in 
the same clear and unmistakable language. It would not be fair to let the reader 
take our mere word for this, after quoting so liberally from Prof. Tvndall Here 
are Prof. Rood's words: 

J.hus far we have occupied ourselves with single sets of waves, and have sup¬ 
posed the particles of air to be acted on by only one wave at a time. It will how¬ 
ever, more commonly happen that it is necessary to deal with particles which are at 
the same instant being acted on by more than a single wave. Let us take the 
simplest case and suppose our particles acted on by two equal and similar sound¬ 
waves; now, it may happen, under these circumstances, that the two waves agree 
in their action, any particular layer of air being at the same moment subject to a 
condensation or rarefaction from both these sources. When this happens the mo¬ 
tion of its particles will be twice as great [Tyndall says it produces 'four times’ 
as much sound!], and we shall hear a louder sound. But something else is equally 
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likely to occur: it may happen that just at the moment when the layer ought to 
be condensed by one wave, its companion attempts to rarefy or expand it; these 
two motions will then neutralize each other, and instead of sound ive shall have 
silence.’* —“ Acoustics,” Johnson’s Encyclopedia. 

Thus we have it, that any two sounds traveling together through the same 
body of atmosphere are “equally likely” to interfere, “neutralize each other, 
and instead of sound we have silence”! How unpleasant would be our chances 
at conversation with each other, and what ridiculous music we should ex¬ 
pect to have from an orchestra, if it so happened that there were any truth in this 
law of interference, and if one half of the time we should hear no sound at all! 
Fortunately for mankind it is not true, nor is the theory upon which it is based. 
As sound is a substantial force, according to the new philosophy, having a 
real and objective existence as truly as has the force of heat, electricity, or magnet¬ 
ism, there cannot, in the nature of tilings, be interference in two streams of sound 
crossing each other’s path, or traveling together in whatever relation, any more 
than interference in the case of two streams of substantial heat, or two streams of 
substantial magnetism, or two currents of substantial electricity when crossing each 
other’s path or when traveling in certain given relations to each other. And 
it follows plainly, from the facts presented in this argument, that any phenomenon 
observed in sound by Prof. Rood or Prof. Tyndall, which seems to look toward, or 
favor, this law of interference, must so seem from a mistaken conception of such 
phenomenon, since the very law of interference is itself demonstrably false on 
its face, as here shown. Hence, the true explanation of any sucli observed phe¬ 
nomenon which may appear to favor the law of interference in sound-waves, after 
the law itself has" been exploded, should be sought after in some other and 
legitimate direction, if we would act the part of capable investigators and not 
stultify our intellectual manhood by committing logical suicide. 

Now, what is the principal phenomenon of sound upon which Prof. Rood. as 
well as Prof. Tyndall, based this claimed law of interference? Bear in mind that 
since a practical test of two unison instruments sounded half a wave-length apart, 
as the law of interference necessarily requires, would have exploded the law (and 
it does almost seem that so profound an experimenter as Prof. Rood must have 
known it), he was obliged to have resort to some sort of fact or appearance in 
acoustics by which to illustrate the law and prove its truth to Ins audience of 
scientific young men, or else to let the law pass as a mere assumption, without 
even the shadow of foundation to support it. So he did find just one fact which, 
as we are now willing to admit, he honestly supposed to prove the correctness of 
that law. That fact was the well-known phenomenon of “beats” which are 
heard in two sounding instruments when slightly out of unison, that is, sensible 
swellings and sinkings of tone, succeeding each other with a rapidity proportioned 
to the number of vibrations in a second from absolute unison in the two instru¬ 
ments. .... . 

Every musician is perfectly familiar with this phenomenon, especially those 
who have had any experience in the tuning of instruments. But in what a sorry 
predicament is this law ot interference, as well as the wave-theory of sound now 
left, when we assert as we do and will immediately prove, that “beats” do not in 
the remotest degree relate to or have a thing to do with any such law as that of 
sound-wave interference. Prof. Rood, however, finding himself confronted with 
this problem of musical beats, and no one having ever hinted the possibility of its 
having any other meaning than that of air-wave interference, in the broad sense 
of this supposed law, he naturally accepted the phenomenon as a bona fide instance 
of air-wave interference, at the very time when the law itself, as he should have 
known, was a self-manifest fallacy of science. How vastly more scientific would it 
have been on the part of the distinguished physicist of Columbia College, had he 
lectured his students something on this wise: 

“ Young men, let us first try the law itself and see if any such thing as real 
interference exists in our supposed ‘condensations and rarefactions’ by sounding 
two unison instruments half a wave-length apart, thereby causing the condensa¬ 
tions of one system of wave to fall into the rarefactions of the other system and 
thus produce silence, as the very nature of the law requires. If we shall find by 
the most careful experiments that no such silence, nor even the slightest diminu- 
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nnh;^J 0Ulld 'l'-fl tensity , r0Sl ! lts ’ young gentlemen, we are in duty bound as 
uinv f fa ,nvesfcl ? a 1 t0 /- s to difard the law as a fallacy, however necessary 
it may be to the theory, and having done this, to try to explain ‘beats’ in some 

?Kolf ; W ‘Y’ ! f P °T b i 0; and lf 1 wo 1 c 1 ai 1 1 find no satisfactory explanation, after the law 

th0 ,ue ' ,i0n 0f «‘ ei ' *™> »P» 

;r nl 1 w Pl °i f f R °-?i d n \ ad , e ‘u frank statement to his students, some one of them. 
Pi ;in fc l lf, T-' th . 0ut d ?", bt wo !’ d have reached the plane of the Substantial 
sued'Tn^hlsmaSn^ ““ independent course of investigation similar to that pur- 

Let us now proceed to take front the wave-theory, and from Prof. Rood this 
only plausible support of the law of interference upon which the superstructure of 
depends, and that, too, by the simplest possible explanation of 
beats, thereby showing that the law itself is a pure fallacy of science. It is 
well known that any sustained or continuous tone produced by one instrument 
. will, by sympathy alone, set a suitable unison instrument near it to vibrating and 
sounding audibly. Of course while the two are thus sounding jointly, there m s 
be a sensible augmentation of tone (as might easily be proved by having a sufficient 
number of such sympathizing instruments in the room to equal, in the aggregate 
the intensity of the actuating sound), and should this sympathizing instrument be 
stopped oft and again permitted to sound, it would naturally cause a very sUght 
corresponding swelling and sinking of the sound heard-in other words, a succe - 
sion °1 f;‘mt ■- beats. Ibis, however, is but the preparatory steps to our explana- 
tion. Should two unison tuning-forks be placed on their resonant cases close to 
gether, and both be made to sound loudly by external force, such as a violin bow 
! 1S ? ai . n t lat p acb nn,st augment the other’s normal volume of sound by svnma- 
tby just as certain as that a single fork will set its unison neighbor into svmpa- 
thetic vitiation, only the two bowed forks will augment each other’s sound to n 
vas ly greater degree. Then further, if two such forks soTnding i”«S n sym - 
patby will augment each others tone, it seems rational that by changing their 
phase to one of opposition or to one of dis-unison, the sympathy will be changed 
into repulsion (somewhat analogous to the case of substantial magnetism when^e- 
versing the polarity oi two attracting steel magnets), and they will then mutuallv 
detiact from the strength of each other’s normal sound-force bv repugnance in 

thlS PhaSG ° f ° PP0siti0n - their 
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vibration alone Here it is: If one of these unison instruments, wl ichTs g eat v 
augmenting its fellow by sympathy, and at the same time being greatly augmSed 
by the other’s sympathetic action, should be reduced one vibration in Second 
below that of the others number, what would take place? Plainly the two 
instruments, during the greater part of each second, would be more “/less out of 
unison 01 in a phase of opposition, and consequently their mutual sympathetic 
augmentation during that period would be more or less broken and thT?banged 
to lepugnance. and the sound would necessarily sink; but during one brief instant 
of each second it must so happen that the two instruments will make several 
vibrations substantially ,n unison, thereby again for an instant augmentingeach 
others sound by sympathy, thus causing a sensible swelling of the tone while <neli 
unison phase continues. These successive changes Wattractive^^svmnatbvS 
unsympathetic repulsion in the sounds of the two forks, or from a phase of unison 
to a phase of opposition, is all there is of “ beats/’ and they are thus proved abso 
lately to take place at the instruments themselves, and have nothin* todnwfth 
the clashing of supposed air-waves after they have left the instvnmontf ri / 

,» Ihat th. nearer the two forts are t.gei, fe'X,„|e " tTo"distort 
the beats sound to a listener stationed a given distance away. And it is further 
evident, if our explanation of beats be the correct one fh/t l tnrther 

readily be separated so far apart that all beats will cease at the ear of this°listener 
though Ins distance from each fork remains precisely the samp J* , e7 ’? r > 
again that the interference of air-naves at 

arches within his car, has nothing to do with these phenomena. V P * 
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We deem it but proper to state here, that we reached the above result, of sepa¬ 
rating the two beating-forks, purely by scientific ratiocination, and before any 
experiment whatever had been tried to prove it, thus making the fact of manifold 
greater value to science. Will Prof. Rood please try this experiment of separating 
the two beating-forks, and thus satisfy himself upon the subject? 

A word further by way of explanation. By a “phase of opposition” in two 
forks when beating, we mean such relation between them that when the prongs of 
one fork have just completed their swing in either direction, the prongs of the 
other are part way between the extremes of their amplitude. It is always when 
the two forks are in this relation to each other that the faint portion of the beat 
occurs, and it is always when they are completing their swings synchronously, or ex¬ 
actly at the same instant, that the beats are loudest. But there is still something 
more in this connection than acousticians perhaps have ever dreamt of. Two 
beating forks, when approaching the exact point, of synchronism in their swings, 
must exert a physical sympathetic effect upon each other’s motion by which the one 
in advance is retarded or held back, and the one close behind is accelerated or hur¬ 
ried forward, and then in turn both retarded as they meet and pass, and by which 
their absolute unison of swing occurs sooner than it otherwise would, and continues 
longer than it otherwise would by the same attractive sympathy ichich had hastened 
their synchronism . 

The above position being correct, is an additional proof that the explanation 
of beats here given must also be correct, and that the sinkings and swellings of the 
sound heard, instead of being caused by the interference of air-waves, do actually 
occur among the prongs of the vibrating forks, and alone as the effects of sono¬ 
rous sympathy and repulsion, as the phases of the prongs’ relations to each other 
change from synchronism to opposition, and vice versa . Now, how can this 
assumed fact of the two forks’ physical influence upon each other be optically 
proved to the student’s satisfaction? Let us see if the following experiment will 
not do it: 

If two forks are first made to vibrate in perfect unison and are then bowed 
loudly on their resonant cases close together, it would be impossible, according to 
our view, for them to swing in a phase of opposition, that is, out of absolute syn¬ 
chronism, longer than for a very brief period on first starting. Why? Simply 
because, start as they may, when first bowed (and they would be vastly more apt 
to start in opposition or out of absolute synchronism than in it), sympathetic at¬ 
traction, as already described, would retard one and accelerate the other till the two 
forks would thereby be immediately brought together and thus be made to swing in 
synchronism, and then (by the sympathetic augmentation of each other) continue 
to swing at their greatest amplitude and loudest tone . To exhibit this on a screen 
in a darkened room, we have only to resort to the well-known method of attach¬ 
ing a small mirror to one prong of each fork, by which the two beams of light are 
made to sweep across the screen corresponding to the actual movements of the 
prongs, and, if we are right, it will be seen that at some trials the two lines of 
lights by proper means of observation, will behave as we have described, ami thus 
demonstrate the physical effect of the forks upon each other’s motion, substan¬ 
tially as we have here predicted. Let investigators of acoustical science, who have 
the means at hand, try this experiment and prove us in error if such be the case.. 

We frankly confess that we have not tried this experiment, but we deduce it 
scientifically from the fact that our position is demonstrably correct on the cause 
of “beats,” and further, from the fact that if the sound of one unison-fork will 
actually overcome the inertia of another fork at rest, and by sonorous sympathy 
alone start it into vibration, as we know it will, it is every way reasonable to be¬ 
lieve that the same sympathetic force will retard one fork and accelerate the other 
so as to force them out of a phase of opposition and into synchronism by a mutual 
interference with each other’s swings till such synchronism is established. While 
we assume this proposed experiment with a screen to act substantially as described, 
we are unable to predict with certainty the extent of the lengthening of the lines 
of light by the sympathetic action of one fork upon another. 

We have thus endeavored, as concisely as possible, to explain and account for 
“beats” by a scientific exposition of the facts involved, and by such proposed 
tests as cannot fail to satisfy any fair-minded investigator, if they shall turn out as 
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we predict, that the law of air-wave interference is one of the baldest theoretical 
errors of modern science. At all events, we firmly believe that, as a conscientious 
scientist, Prof. Rood will he enough impressed by the solution of the problem 
here given to try just one experiment of having two unison instruments sounded 
half a wave-length apart while listening, himself, in line with the same, that he 
may totally and forever disabuse his mind of this impossible so-called law of sound¬ 
wave interference. If he will do this, and then, if any other observed fact or 
facts in acoustics shall still seem to point toward air-wave interference (as for ex¬ 
ample the double-siren, singing flames, Chladni plates, holding a tuning-fork cor- 
nerwise to the ear, placing two organ pipes on the same wind chest, etc., which, 
by the way, no more resemble this pretended law of interference than do the 
“ beats ” just explained), we will cheerfully undertake to explain them in strict 
accordance with the substantial view of the physical forces as taught in this maga¬ 
zine, and will endeavor to make our explanation as satisfactory to him against the 
law of interference and the theory it supports, as we claim to have done in the case 
of “beats.” If Prof. Rood shall desire to see sympathetic vibration explained on 
the principles of Substantialism, and without any aid from the fictitious air-waves 
of the old theory, we refer him to the “ Problem of Human Life,” pages 79, 80, 
and we will cheerfully send him a copy free of charge, if he so desires and will let 
us know. 


A MIRACLE NO VIOLATION OF NATURAL LAW. 


BY ELD. TTIOMAS MUNNELL, A. 31. 


Henry Drummond, F. R. S. E., F. G. S., has written a work of exceptional 
value to both the scientist and theologian, named “ Natural Law in the Spirit¬ 
ual World.” His aim is to show that the laws of the natural and of the spiritual 
worlds are identical—not analogous, but identical. He claims that these two 
worlds are not two separate and different sections of the universe, but are all of a 
piece and need no laws based on different principles. In his chapter on Biogen¬ 
esis, he shows again, from Tyndall, Huxley, and other high authorities, the utter 
failure of Atheism to establish spontaneous generation, and that the old Latin 
formula— Omne vivum ex vivo; all life from the living—is both scientifically and 
theologically true and must be true forever. That Jesus uttered an unalter¬ 
able scientific truth when he said “ Ye must be born from above,” is illustrated 
in the fact that a plant from a higher stratum must reach down its living roots to 
the dead clay and mineral below in order to lift their helpless elements up into 
vegetable life. This being “ born from above,”and the principle involved in it, is 
the same great law that prevails in the spiritual world, where a soul that is dead in 
sin shows the same inability to vitalize itself that is manifest in the rock; and had 
not the Life Divine reached down from Heaven to men no spirit could ever have 
been animated by “ the life of God.” So in his articles on “ Degeneration,” 
“ Growth,” “ Life,” “Death,” etc., in each of which he shows, beyond a question, 
that the laws in the natural and spiritual worlds are not merely analogous, but 
identical. 

While enjoying Mr. Drummond’s comprehensive thinking and his magnificent 
mental balance, I could not keep out of mind a certain resemblance between his 
philosophy and that of the founder of the Substantial Philosophy; for although 
the former is not so far-reaching as the latter, yet as far as it goes it belongs to 
the same class of truths, and is a powerful contribution to the" divine light now 
reaching us from different directions, and showing that there is not "only no 
quarrel between the natural and the spiritual, but that they are but the two halves 
of one wdiole—creation. 

Mr. Drummond makes the c.ommon mistake of dividing all created things into 
the natural and spiritual instead of the physical and spiritual. All created things, 
whether physical or spiritual, constitute nature, which simply means that which is 
produced or is born, or that which begins. Angels as well as men belong to 
nature, for they were created, and nature and Creator are exactly eo-extensive and 
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coeval. Why the universe should be divided into the natural and ihe spiritual, 
when the latter is as natural as the former, is not very plain, and yet this mistake 
has confused the otherwise most excellent thought of our author no little in many 
parts of his work. Had he named his book “Physical Laws in the Spiritual 
World,” it would not only have rendered his thought far more perspicuous, but 
would have separated nature, or creation, into its parts as they really exist. 

In developing the Substantial Philosophy, Dr. Hall has far surpassed Henry 
Drummond in dividing, not only all creation, but all things into the material 
(physical) and the immaterial (spiritual), and holds that this generalization in¬ 
cludes everything inert, active, human, angelic and divine. 

God himself is no part of nature, but there can be no good reason why the 
spiritual, as well as the physical, should not be included in the word nature, since 
it was all alike produced by “ the word of his power.” Hor is there any good rea¬ 
son visible why the law of continuity should not prevail from the lowest to the 
highest stratum of the whole universe. If reversion to type is a law of the phys¬ 
ical kingdom, it surely prevails also in the spiritual kingdom, as Mr. Drummond 
has abundantly proved. If death, scientifically defined, means “the non-corre¬ 
spondence with environment” in one kingdom, it is just as true in the other, and 
so, generally, we may know that the laws of nature are continuous from first to 
last in all created things. 

The philosophy of Mr. Drummond was published only last year, but nearly a 
decade before this Wilford Hall surveyed the real line that marks the boundaries 
of the two halves of all existence, and called them by their proper names. 

The evident trend of all the best thought of the day is to dispense with the 
supposed impassable gulf lying between the physical and the spiritual hefni- 
spheres, not by throwing any artificial bridges over the chasm, but by revealing to 
our wondering eyes the natural bridge that always has been there—or rather by 
showing that there never was such a chasm as has been supposed. Hence, the law 
of continuity from the nadir to the zenith of creation may be easily believed in, 
especially when Substantialism surveys the frontiers of the two great hemispheres 
of nature. Some of these laws we partially understand; some are entirely out of 
our reach. We know enough of the law of gravitation to avail ourselves of its 
power as a mechanical force. Hence, it is no miracle to employ this force in turn¬ 
ing a water-wheel or in the ascent of a balloon, but there are laws no doubt that 
belong to the upper regions of even physical nature, of which we know nothing, 
and of which we have no command. The use of such physical laws would be 
superhuman, and therefore to us miraculous. The command of any of these 
higher physical laws would be as miraculous as if it were a violation of some law 
of nature. 

It is wholly unnecessary to do any violence to nature in order to secure a 
miracle. Miracles were intended as credentials to embassadors to this world 
from a foreign court, and the evidential value of a superhuman work performed in 
obedience to some higher natural law is just as great as if it had been performed in 
contravention of some law. If water was turned into wine in the exercise of a 
higher natural law, of which man has no command whatever, it shows that Jesus 
was not a mere man just as well as if he had violated a dozen laws to accomplish 
it. Are we sure that all the natural forces that make wine are pent up in the 
grape-vine? It was a miracle to make iron swim in the shape of Elisha's ax, but 
it is no miracle to make it swim in the shape of a ship's hull. Iron on water acts 
differently under different conditions, and so water under one condition may re¬ 
main simple water, but under another may turn to wine, and the latter result be 
just as natural as the former. A miracle is therefore not necessarily anti-natural 
nor f supernatural, but need only to be superhuman to secure all the evidential 
force a violation of nature could produce. Assuming that it was unnecessary for 
Jesus to call upon any law in the spiritual realm to make the wine, his command 
of that which is not in human power in the physical proves him to be super¬ 
human and the Sent of God. 

This doctrine in regard to miracles may not be free from objection, but it was 
fully developed by the writer nine years ago, in the Christian Quarterly , and still 
retains its hold upon my own mind. A certain class of scientists have always made 
objection to the miraculous in religion on the ground of the inviolability of the 
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laws of nature, and. surely we are under no obligation to saddle religion with a load 
which it need not carry. 

If, as Substantialism teaches, all physical substances are regularly graded from 
tbe coarsest to the finest—from the rock, soil, tree and water to the gases, elec¬ 
tricity, magnetism, etc.—if water analyzed into its invisible elements sends them 
back where they came from among “the things which do not appear,” Heb. i. 3, 
and if one analysis and refinement after another shades off till it touches the 
boundaries of vital life, thought, mind and spirit, it will not be difficult to accept 
the doctrine of the continuity of law as taught by Mr. Drummond. 

As no human eye can take in all the degrees on the Zodiac at once, so no hu¬ 
man intellect will ever understand all the laws of nature, and it is not worth while 
to assume that Jesus had to master any of these laws in opening the eyes of the 
blind or walking on the sea. Nature is all of a piece, from the lowest to the high¬ 
est, and the identity of law throughout is no improbability, and therefore the mirac¬ 
ulous need not be anti-natural; for just as we call upon dynamite to do what other 
physical forces are unable to do without arraying one force against another, so 
Jesus could employ some higher natural force to accomplish what the forces with 
which we are acquainted are utterly unable to do. Therefore, a miracle is no vio¬ 
lation of natural law; the harmony between the physical and the spiritual depart- 
monts of nature is complete, while the apparent conflict between them arises only 
from our comparative ignorance of both. 


THE ORIGIN OF SIN. 

15Y J. M. WASHBURN. 


[Profundity in Philosophy.— We dare not give our readers the paper we print below on The 
Origin of Sin without a word of explanation accompanying it. We will say, first, that the writer as we 
happen to know from personal acquaintance, is a profound philosophical New-Church reasoner and 
judging from his article, as here printed, altogether too profound, in our opinion, for the vast majority 
even of educated men. We dislike to admit it, but we must confess that we feel a good deal more at 
home in the simple, beautiful, and common-sense principles of the Substantial Philosophy than we do in 
trying to unravel the complex combinations of terms, phrases, and sentences in which Mr Washburn 
seems perfectly at ease. This, perhaps, is so much the worse for us. Indeed, he would repudiate the 
thought that there is anything at all difficult of comprehension in what lie writes, but on the contrary 
that a man must be stupid who cannot fully grasp his paragraphs as fast as one would ordinarily read. * * 

One thing is true—it is the very kind of reading that New-Church people, or Swedenborgians are 
continually used to in their church papers. Whether the majority of them understand it any better 
than we do, is not for us to say, or even to guess. We feel safe, however, in suspecting that it takes a 
peculiar order of intellect to constitute a successful New-Church man or woman; and the fact that all 
good Ncw-Church people are supposed to enjoy, and therefore easily to grasp, such prodigious 
profundity in religious philosophy, as here set forth in Mr. Washburn’s paper, fully accounts to our 
mind, for the well-known fact that there is such a trifling comparative few who are ever able or willing 
to embiace the doctrine. Me would as soon, almost, as a business undertaking, attempt to organize a 
church out of u lightning calculators ,” such as Barnum exhibits, as to form a congregation of men and 
women capable of drinking intelligently into such abstruse metaphysics as here dealt, in by our esteemed 
contributor. At all events, let every reader attack the article, and the one who comes nearest to com¬ 
prehending it shall have a cash prize of twenty-five dollars, if any plan can be hit upon for deciding the 
matter judicially.— Editor.] 

The world, 'theologic and scientific, has puzzled long over the question, What 
is the origin of sin, and how did it come into the world? 

Can any light be thrown on this hidden question? It shall be the endeavor 
of this article to cast some rays of light upon it. 

It seems proper to observe, at the beginning, that the matter has been ob¬ 
scured by the conceptions people have of the soul itself, and by the idea enter¬ 
tained of the divine omnipotence. Both the conceptions of the soul and the idea 
of the divine omnipotence are sensuous, naturalistic and confused by a sort of scho¬ 
lastic legerdemain. 

I shall endeavor to avoid confusion in the use of language and terms. 

We may find relief by analyzing and understanding the Divine utterance, that 
man was made in “the image and likeness of God/' Accordingly, what is the 
exact meaning of “the image and likeness of God”? 

It seems plain that in the creation of man, there is a resemblance to some¬ 
thing in God. The generative quality in man—that which causes him to be man 
—is the image and likeness of God in him. The sacred utterance implies that 
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there are two things in God which by creation could not be given to man, but in 
the creation the image and likeness of them could be given. And the question is. 
What are the two things in God, the likeness and image of which constitute the 
creation of man? 

God cannot be nothing, but he must be the very substance that is the con¬ 
trary of nothing. Then if he is infinite, he is infinite substance; and in infinite 
substance is involved a possible infinite variety in creation—infinite in the worlds 
made—in the things made in the worlds—in the people to inhabit the worlds. 

Then all the things in the infinite are infinite. In the infinite substance 
there is infinite essence, or an infinite emanation from the substance. Thence, in 
what does the infinite essence of God consist? The infinite essence of God is the 
Holy Spirit, the creative word, the emanating life, the substance of all substances; 
and it is two-fold in nature, consisting of love and wisdom. These are inherent 
in and emanate from the infinite substance. 

But it must be noted: 1. That the emanating essence is substance; 2. That in¬ 
finite love is about identical with infinite life; 3. That these two infinite sub¬ 
stances are the Word that was in the beginning—the Word that was with God—the 
Word that was God—and the Word through which “all things were made.” 

In God is a communicable substance and an incommunicable substance. The 
first is absolute Deity; the second is the divine creative, emanating substance—the 
cause of all things. For the infinite wisdom through the infinite love creates all 
things. 

In the infinite wisdom are infinite thought, infinite consciousness, and infinite 
freedom. In the infinite love are infinite goodness, affection, energy, etc. 

The attributes of the infinite are alone in the infinite. And God cannot 
create the infinite; for by creating an infinite, all his substance would pass to the 
new being, and he would cease to be. And this is not possible even with God and 
his omnipotence. 

But while God cannot create a new infinite being, he can create a finite being, 
in his image and likeness. A being in his image and likeness is the man of the 
Bible; and his very creation consists in and is constituted by having his image 
and likeness. Then the word itself intimates that the “image” of God in man is 
that in him which thinks —has wisdom, consciousness and freedom. And the 
“ likeness” of God in him is that which loves, feels, has affection and even life. Or 
to say the same thing in briefer terms, Man is man by having a will and an under¬ 
standing. While God has these in an infinite degree, man has them in a finite de¬ 
gree. But man, having them in a finite degree, makes him “ the image and like¬ 
ness of God.” 

“The image” is the image of infinite thought, wisdom, consciousness and 
freedom in God; and “the image” gives man finite thought, wisdom, conscious¬ 
ness and freedom. And these are the substance of man and constitute his crea¬ 
tion, when united by the creative force with “ the likeness,” which is life and love 
in a finite degree. 

Now in life and thought is consciousness; while consciousness itself is a sort 
of superintending thought. And in consciousness is intuitive perception—the 
highest kind of thought—which notes the distinctions of right and wrong in its 
oivn states . Intuition is inherent in the thought which is perception in conscious¬ 
ness. 

Thought itself is substance, and is light in the soul. Thought is an emanation 
from God into his “ image” in man. 

Life is also a substance flowing from God into his “likeness” in man; and 
in the union of life and thought comes consciousness. Indeed, life in form is 
thought, giving consciousness. Thought, acting on the nerves of the soul (or per¬ 
son) so as to put it into some sort of action or endeavor, is volition . The 
“ image ” and the “ likeness ” of God in man are substance from the Infinite Sub¬ 
stance, and their form, in fact, constitutes created man. 

In the creation of man Order has an essential place. Order is the condition of 
thought, consciousness and freedom. Projwr thought, consciousness and freedom 
occur and continue so long only as Order directs them. In dis-order, thought, 
consciousness and freedom still occur, but they are dis-orderly and perverted. 
And exactly at this point is the introduction of sin. Sin is thought, consciousness, 
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and freedom in is-order. Hence, “ Order is the quality of the disposition, deter¬ 
mination, and activity of the parts, substances, or entities which make the form. 
Whence is the state? The perfection is produced by wisdom from its own love; 
and the imperfection is forged by unsoundness of thought from impure desire." 

The definition includes substance, form, and state. And it should be care¬ 
fully observed that there is no substance without form , “because every substance 
is a form," and “ the quality of the form is state, the perfection or imperfection 
of which results from order." 

Now we can see exactly how sin originates: From man's being an “'image" of 
God, he is endued with finite freedom to think: from his being a likeness of 
God, he has life and feeling: and so long as life forms thought in order, there 
is no sin—-the life of God then flows in the orderly soul; it is in harmony with 
God, having all the purity and felicity of the divine life flowing into it. 

From the image and likeness of God in man comes man's personality; from 
the disorderly action of personality comes selfhood , or the improper activity of the 
personality. In all conceivable forms the selfhood is sin, because it is contrary to 
the order of man's creation. 

The selfhood is generated in the freedom which is inherent in thought and 
consciousness; while thought, freedom, and consciousness are inherent in the 
image and likeness of God in man, which cause him to be man. Or, in other 
words, in man's personality, and constituting it are the thought, consciousness, 
and freedom, the disorderly action of which necessarily originates sin. And, in 
the thought, consciousness, and freedom constituting the personality, any force 
thrust upon the thought, consciousness, and consequent freedom by physical om¬ 
nipotence—if that was possible—would destroy the personality constituted by the 
image and likeness of God, whose states and activities are thought, consciousness, 
and freedom. 

# So, as we may say, the divine wisdom and love had the alternative of creating 
an image and likeness of himself as man, with the liability inherent in the image 
and likeness to act disorderly and so introduce sin, or to desist from creating a 
finite being having thought, consciousness and freedom. But that this alternative 
was presented to the creative wisdom and love is a thing of the clearest intuitive 
perception. God could not create another God; and any being inferior to God is 
finite; and inherent in finite thought, consciousness and freedom is the liability 
for sin to originate, the liability itself being beyond hindrance by God himself— 
beyond such hindrance, because it is contrary to the creative wisdom and love, the 
image and likeness of which constitute man. 

Finite man has two sides to his nature—in the image and likeness of God in 
him. The one side allies him to the creator; the other, to nature and the world 
of sensuous things. Life flows to man on the inward side lying next to God; 
while he comes to a consciousness of nature and the created world through the 
outward side, created so as to enable him to live in the material world. 

These two sides of his nature as created are related in order. God, the 
creator, is the subject of thought, love, consciousness and freedom on the one side; 
and the world and things created are the subject of thought, love, consciousness 
and freedom on the other side. The action of personality relates to both these 
sides in order; the action of selfhood relates to both these sides in disorder. The 
ability to turn the thought and love into disorder is inherent in freedom. Any 
undue thought of the world loved by man is disorderly, and originates sin. And 
as such thought and love are in the side of man's nature that is in the world, they 
introduce sin into the world by generating it. 

In this manner. What is the origin of sin? becomes clear and free from doubt 
to the mind that follows the train of ideas which shows it; and as the mind per¬ 
ceives what is the origin of sin, the person sees exactly how it came into the 
world. 

Some incidental thoughts may aid the mind in removing perplexities. But for 
consciousness, man would not know that he lives, as animals do not know that they 
live. Consciousness arises from the union of life with thought, or from the form 
of life which is thought, and the consequent activity of thought. Or conscious¬ 
ness is produced by the motion of thought. Thought is of the substance of man. 
Or thought is changes of state in the substance of the soul which is the man. 
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When thought is in order, the soul sustains the relations to God and the world 
which God intended by man’s creation. When thought is in disorder, sin is in 

man. . . 

Sin is generated through the choices of the mind. To be consciousness, there 
must be states of thought; in states of thought there is diversity, seen in. percep¬ 
tion. In freedom resides the ability to choose any state perceived in consciousness. 
Any state of consciousness is disorderly if it tends to lead the person unduly to the 
world or the selfhood, or tends to think of God and substantial things from ideas 
derived through the senses of the material body. And a disorderly state of con¬ 
sciousness perceived, loved, and chosen, originates or produces sin in the soul. 

And thus there is no power that can hinder the introduction of sin, outside of 
the choices of the mind, while the choices of the mind are inherent in the very nat¬ 
ure of the mind in the only way God could make it. 

Hence, in a finite mind allied at once to two worlds, the spiritual and the natu¬ 
ral, there is always the liability to commit sin. And infinite power, either phys¬ 
ical or spiritual, could not hinder a soul or person from sinning, but through its 
own free choices, without destroying the soul itself. This results from the nature 
of a being created in the image and likeness of God. 

It is worthy to be observed that personality relates the individual to both the 
natural and the spiritual world in the proper manner, or in God's order. But self¬ 
hood is the disorderly relation of the person to both the natural and the spiritual 
world. The self-hood has its genesis in the disorderly action of the image and 
likeness of God in man. In such disorderly action is the origin of sin. Sin is 
disorder. 

The relation of God to all created beings is the same. Love is the order of 
that relation. To violate love is to violate order. And this is to introduce sin 
into the world. Generally, departure from the order of man's creation is the 
origin of sin. Nothing can keep the finite creature from departure but the con¬ 
tinuous purpose to be kept and guided by life and love from God in the soul. 
Omnipotence outside of the soul could not do it, for it has no relation to the soul. 
And nothing can control such a creature, to keep it in the order of life, but love 
and truth—two divine substances—accepted in the purposes and choices. 

The wisdom of God acting through life from him is the creative substance. 
And the first of all creatures are made by God by the direct and immediate exer¬ 
cise of creative power. Afterward they are created through the medium of 
parents. The first creation of man was the best that infinite love, acting through 
infinite wisdom, could create. The first of the race were the image and likeness 
of God created in the best and highest order possible to God himself. And these 
were the people of “ the golden age"—the race that lived in the Eden of excel¬ 
lence. And Darwinism is the most absurd burlesque that a mind blinded by the 
culture of the senses could devise of the creation of man in his own image and 
likeness. Indeed, all the accepted evolution-theories are but absurd and 
grotesque caricatures of the divine method of creation. Darwinism seems to be 
the exponent of the soul's activity wholly on the plane of naturalism. It is the 
philosophy of a mind entirely occupied by information derived through the senses, 
employed by the natural reason alone. 

One more incidental thought seems pertinent in this connection. Life 
emanating from God continues creative after it flows into the soul of man. But 
flowing into the soul, it takes the very qualities which belong to the soul. Then 
the children have these qualities transmitted to them by natural generation. The 
qualities of the soul are its substantive essence, which are the creative emanations, 
having flowed into the soul from God, but, by flowing into the soul, has taken its 
qualities from the real condition of the soul state. 

The transmission of the qualities of the soul to children is what is known as 
the heredity. This heredity is double, coming from both parents. From the 
nature of the image and likeness of God in man, each person can constantly 
originate sin in himself, and so make it a part of his substance as to transmit the 
new taint to his children, and thus a family or nation may become worse and 

worse. . . . 

The undue culture of the part of man that lies next to the senses is a prolific 
source of sin; and the excessive indulgence of the sensuous nature closes up the 
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part of the soul that lies closest to God, and produces the condition called natural¬ 
ism. The worst form of naturalism is materialism and atheism. Then there 
is conceived to be no God but the unknown mystery of nature. 


CAMPING TOUR TO THE YO-SEMITE VALLEY AND CALAVERAS 

BIG TREES.—No. 12. 


BY PROF. I. L. KEPHART, I). D. 


Having bidden adieu to the Yo-semite Valley, our next objective point was the 
Calaveras Big Trees, situated in Calaveras Count}', seventy-five miles east of Stock- 
ton, and, by the road, ninety-five miles north of the famous valley we have just 
left. We retrace the route by which we entered the valley, more than fifty miles, 
to Upper Garrote, stopping the first night at Hardin’s Ranch, and arriving at 
Garrote about 4 p. m. of July 12th. Had we known it in time, it would have 
been bettor for us to enter that valley by the Coultcrville road and leave by the 
l$ig Oak Flat road, as that would have afforded us the opportunity of viewing 
the scenery on both routes. 

As the reader has already been given a description of the route over which we 
make our exit, as far as to Garrote, we will not detain him with any account of this 
part of our journey, other than to say that the usual interest and hardships 
common to campers in the mountains were ours to enjoy and endure , in making 
this part of our return trip. We dmnered at Crane's Flat, and camped for the 
night at Hardin's Ranch, six miles this side of Crockers. On the 12th we din- 
nered at Watsons Ranch and arrived at Garrote, as above stated, where we made 
some additions to our commissary stores. Leaving Garrote, we left the Bio- Oak 
Flat road, and turning to the right, struck for Sonora, via the Iron Bridge. 
Having traveled about five miles we came to Goodenough's Ranch, where we 
stopped for the night. It being Saturday, our intention was to secure a good 
camping ground where water, hay, and milk could be procured, and remain there 
over Sabbath. At Goodenough's the hay, water, and milk were in abundance at 
reasonable prices; but, unfortunately, the place was so “ stuck among the hills," 
that the only level spot on which to stand our wagon was in the immediate vicinity 
of the stable, and scores of hogs were running ni every direction. This was quite 
too much for the sensibilities of the women, and we were in quite a dilemma. We 
were right at the beginning of an awfully steep, narrow descent of four miles to 
the Tuolumne River. It was now past six o'clock; if we pulled out of there we 
would have to drive down that great hill and up another almost as steep before we 
could find hay, water, and a camping place; and if we should chance to meet a 
wagon on the narrow steeps, the only way we could pass each other would be by 
taking the wagon to pieces and standing it against the bank until the other drove 
past, and then putting it together again. 

Under these circumstances, we concluded that we must remain where we were 
until moining, which we did. But at an early hour the next morning we were up, 
and, in compliance with the request of the women, we “hooked up" and left 
without breakfast, to get away from the hogs. Our morning drive was a romantic 
one. For four miles we descended the narrow, winding, steep road to the river, 
much of the way being so narrow that a deviation of one foot from the track 
would have hurled us hundreds of feet into the yawning chasm. Crossing the 
river on the new iron bridge, we began the ascent. It was steep, long, laborious. 
At 9 a. M. we arrived at a ranch within nine miles of Sonora, where we went into 
camp, to remain and rest over Sabbath. Here the tenant, a Mr. Howard, an old 
miner from the State of Georgia, treated us very kindly, and we spent a very 
pleasant time. Having killed, on Saturday, three quail and a dove, we now 
cooked them, and prepared a regular square meal, cooking and eating breakfast 
and dinner together. I he afternoon we spent m reading and conversation, in 
which we were joined by Mr. Howard, whom we found to be a very interesting, 
companionable old bachelor. 

Monday morning, being greatly refreshed by our rest, we bid Mr. Howard 
adieu, and, proceeding on our journey, we arrived in Sonora about 9 a. m. This 
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town was originally settled in 1848 by some Mexican miners from tlie State of 
Sonora, and, being then surrounded by very rich placer-mining districts, it grew 
very rapidly, so it is said that by the end of the first year of its existence it num¬ 
bered a population of ^00 inhabitants. Owing to the fact that the town has 
been frequently swept with destructive fires, most of the buildings now are of 
brick, having iron shutters to the windows, and iron doors. The town has an 
ancient, irregular appearance, and is the county seat of Tuolumne County—a 
county of irregular shape, bounded on the east by Morro, on the north by Alpine 
and Calaveras, on the south by Mariposa, and on the west by Stanislaus counties. 

At one time this was a busy, bustling city, rushing with business; but since 
the exhaustion of the mines in these parts, it has dwindled to about 1500 inhabit¬ 
ants. Still, considerable business is done here, and the town has four churches, 
an academy, public schools, small library, two weekly papers, water-works, foundry, 
and two hotels. Here we added to our commissary stores, and then proceded in 
the direction of Columbia, four miles distant. This town was once a place that 
enjoyed great prosperity. It was built in a beautiful valley; but the soil has all 
been mined off over hundreds of acres, and to the depth of from three to fifteen 
feet (and in some cavities even to the depth of fifty feet), leaving only the jagged 
clumps of limestone rock, rearing their heads all over the literally “scraped and 
peeled " valley, as monuments of the euergy with which hungry mortals delved 
after the precious metal. 

These were at one time among the richest mines in the Golden State. From 
1853 to 1857, it is said that their weekly output averaged 100,000 dollars in bul¬ 
lion, and that they produced more large nuggets than any other mining district 
in the state, and" that the gold was rated for the exceeding fineness of its 
quality. But alas for the town! The mines have been completely exhausted, 
and, as a consequence, the town has dwindled into insignificance. From 1860 to 
1870 the population of Tuolumne County decreased from 16,229 to 8171, the re¬ 
sult of the exhaustion of the gold mines, and its present population does not ex¬ 
ceed 9000. 

Passing through Columbia, we proceeded in the direction of Parrot's Ferry, 
and when the sun's approach to the meridian, with the gnawing at our stomachs, 
reminded us of the flight of time, we halted for dinner. Having shot two rabbits 
we had a genuine stew; and procuring milk of the good farmer's wife near whose 
ranch we were stopping, we fitted up a good dinner, which was enjoyed by all. 

Dinner over we continued our journey, winding down a tremendous hill to 
the Stanislaus Fiver, which we crossed on a rope ferry. The waters rushed by, a 
perfect torrent, filling the channel to the top of the banks. The ferry is located 
in a remarkably romantic place, and is kept by an old man and his somewhat de¬ 
mented maiden daughter. They wSre both very kind, and exhibited to us some 
very interesting mineralogical specimens gathered in that vicinity, chief among 
which were some remarkably fine specimens of ferns, photographed in the pipe¬ 
clay rocks. 

But I should have said that before descending to the river we passed Gold 
Springs, which was once a noted mining camp. Here, on the right of the road, 
is a large, freely flowing spring of ice-cold water, a very rare thing in auriferous 
districts, over which a monster weeping-willow spreads its protecting branches and 
grateful shade. It is the opinion of Prof. Whitney that this spring existed here 
during the time when the mastodon flourished, -and has continued to flow ever 
since." His opinion is founded on the fact that numerous remains of these monster 
animals are found in the vicinity of this spring. 

Having crossed the river, we ascend the great hill, anxious to “get out into 
the southwest" before night overtakes us, so as to procure hay for our faithful 
horses. Beyond the top of the great hill or table mountains, having made a con¬ 
siderable descent, we notice to the left of the road a “ finger board" pointing 
down a steep, winding trail, bearing the inscription “Half a mile to the natural 
bridges." For want of time we did not visit these, but were informed that they 
are peculiarly interesting, resembling fine gothic arches, hung with stalactites, and 
span Coyote Creek, a stream of some size that winds down from Vallecito. As the 
sun was now rapidly sinking in the west, and there was no sign of a convenient 
camping ground, we hastened on down the side of the brown mountain covered 
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with stretches of dry grass and clumps of chaparral, manzanita and wild lilacs. 
To our left, in the canyon below, winds Coyote Creek, of which Joaquin Miller has 
said: 

“ Here winds a thick and yellow thread, 

A mossed and silver stream instead; • 

And trout that leaped its rippled tide 
Have turned upon their sides and died.” 

But, as the once flourishing placer mines of this region are thoroughly 
exhausted, this unce 16 yellow thread” now winds along as clear and sparkling as 
before the miner’s shovel and pan disturbed the auriferous soil, and again the 
trout leap its rippled tide. The Table Mountain, over which we have been passing 
since we left the Stanislaus River, is an immense lava formation of about 1500 
feet in width. It was thrown up hundreds of centuries ago by a mighty volcanic 
eruption, and is so constituted that time makes but little impression upon it; 
hence the absence of timber, and the paucity of shrubbery. 

No opportunity for procuring hay and water presenting itself, we pushed on 
into the outskirts of Vallecito, where, in the twilight, it was our good fortune to 
meet, in the person of a Mr. Crawford, another of those whole-souled Irishmen 
who think it no hardship to be accommodating. Having made known to him 
our wants, he at once told us to go into camp right in front of lrs cozy little 
home, actually took rails off his fence to furnish us with wood to ccok our supper 
and breakfast—and for which he would not accept a penny—furnished our horses 
with all the good barley hay they would eat for twenty-five cents, and gave us half 
a gallon of milk for ten cents, and from his fine, lieavily-ladened orchard gave us all 
the apples we wished, gratuitously. Even when we had procured all the milk we 
could use, his good wife brought us over an extra pint, for fear we would not have 
enough, and for which we could not prevail on her to take a penny. The leader 
can imagine how refreshing to the weary, benighted campers was the kindness of 
this good family. We learned of Mr. Crawford that he and his wife are members 
of the M. E. Church, and we feel well assured that they are faithful workers in 
their denomination as well as ornaments to the cause of Christ. 

Vallecito (Little Valley) was at one time a very flourishing mining town. Mr. 
Crawford informed us that it was no uncommon thing for miners, at* one time, to 
take out from twenty to fifty dollars per day. The gold was found beneath three 
layers of lava, and was procured by sinking shafts through the lava, and then 
bringing the auriferous earth to the surface and washing it in the waters of Coyote 
Creek. The most prosperous mining times here were in 1852 and 1853. 

After bidding Mr. and Mrs. Crawford good-bye, on the morning of July the 
15th, we passed through the village and proceeded in the direction of Murphies, 
distant about nine miles, where we arrived about 0 a. m. This being the depot at 
which to lay in supplies for the Big Trees, we halted for some time, made the 
necessary purchases, and took a view of the town. Murphies is a village of about 
400 inhabitants, is situated in a little limestone valley, nearly surrounded by the 
red hills of the region. Immense sums of money have been expended in digging 
ditches and building flumes for conducting the water to desirable places. It is 
said that in this (Calaveras) county alone over 300 miles of ditches have been 
dug for conducting the water for placer mining. The water for Murphies has 
been brought, by means of ditches, a distance of fifty miles, the work of the Union 
W ter Company, which has its office here. The mines having been exhausted, the 
water is now utilized for irrigating purposes. 

From Murphies it is sixteen miles to the Big Trees. The road follows Mur¬ 
phies Canyon, and in the sixteen miles we make a rise of about 2300 feet; here most 
of the road is “ up hill/' and much of it very steep. This distance was success¬ 
fully, though laboriously, covered during the remainder of the day, and the evening 
of July 15th found us safely encamped in the immediate presence of the world-re¬ 
nowned sequoia gigantea. Of these immense trees I will tell you in my next. 
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THE WORLD SAVED THROUGH A NATION.—No. 3. 


BY REV. S. A. TAFT, D. D. 


14. It is a fact that the Jesus of Matthew, Mark, Luke, and John was the re¬ 
deemer and savior of Israel. He was both the redeemer and the redemption 
price paid for Israel. Nor could he well be, directly and immediately, the re¬ 
deemer of any other people. (1) Because no other people, as a people, were in 
precisely the same* situation as Israel. No other sustained precisely the 
same relations, and no other was amenable to precisely the same govern¬ 
ment. (2) Because redemption is an act of government. And it must be 
an act of the government that holds and prevails over the nation or people re¬ 
deemed. It cannot be the act of any other government, for governments, like indi¬ 
viduals, can redeem only that which is their own. And only government can 
redeem its own. The individual cannot redeem it, but the government only. 
(3) Because the government of God over Israel is the only government that has 
ever ventured upon the tremendous work of redeeming its people. No other gov¬ 
ernment known to history has ever assumed to buy ofl its criminal class from 
condign punishment justly inflicted, and especially not where that class consisted 
of the whole people, as was the fact in the case of Israel. No other government 
could do this. And yet this is just what the divine government has done. And 
the only divine government known to the Bible is the government of God over 
Israel. "Under no other government or law was divine redemption possible. Men 
cannot be redeemed from law as “a mode of existence,” or as “an order of se¬ 
quence,” but from law as something laid doivn, an injunction, command, 
regulation, etc. (4) Because in the case before us, the object, or thing, to 
be redeemed was the property or possession of the government, and, there¬ 
fore, that alone could be redeemed, and only the government whose ]t 
was, could redeem it. (o) Because Jesus, acting under specific law, as 
was the fact, could represent only those over whom that law or government 
prevailed or held. He could not go outside and represent any other peo¬ 
ple whatever. Nor could he take any other people to himself and represent them 
under his own government. Every specific people must be represented under 
their own law. They cannot be represented under any other law. (6) Because 
never, since “the confusion of tongues,” has the race, as such, been in any such 
organic relationship under law as to render it possible for any one, not even the 
Lord Jesus himself, to represent them as a grand totality or whole. It could not 
be done. And therefore Jesus did not, he could not represent the race m this 
great act of redemption, but his own people only. (7) Because the government of 
God over Israel was the only government or law on earth that could pronounce 
Jesus a curse. And yet he must be made a curse; for it was only as he was made 
a curse, or was accursed, that he could redeem. He must himself be made a curse 
for those who were accursed, or they must remain accursed forever. There was no 
help for it. And no law could condemn Jesus but Israel's law, and Israel's law 
could condemn him only as it saw him hanged on a tree. For no other law ever 
said, “Cursed is every one who is hanged on a tree.” But Israel's law said this, 
and therefore it could curse even the Lord Jesus, if it found him hanged 
on a tree. It did so find him, and therefore it cursed him. And so Jesus was 
made a curse. And under this law this curse attached at all hazards to every one 
who was hanged. The law did not stop to inquire into the status of the man 
hung. On a tree, he was accursed anyhow; no matter how innocent he might be, 
nor by what means or measures or by whose hands he was put there, on the tree, 
he was cursed. And therefore again, acting under this law—and this was the law 
under which Jesus did act—he could represent only those who were amenable to 
the law. And we know that this was Israel, and Israel alone. (8) And finally, 
because representation implies headship. The party representing must be the 
head and front of the people represented. And both together must be in organic, 
constitutional relationship under the law or government that purposes to redeem, 
and such exactly was the fact with Jesus and Israel. He was the head and king 
of the nation, and lie was the head and king of no other people whatsoever. 
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and therefore he could represent no other people. Israel, then, and Israel alone 
was the party or people represented, and hence the party or people redeemed. 
Jesus io as on the cross for Israel . He was made a curse for them . God's own 
nation, or people, then, was the direct and immediate object of divine redemption. 
And they had first to be redeemed, before the blessing of Abraham could come on 
the Gentiles. Gal. iii. 13, 14. But, 

15. It is a fact that, right at the time, or in immediate connection with the 
fact and circumstance of the redemption of Israel, the new covenant was dedicated 
or brought into force. A most important event. 

There were really four great ends to be compassed by the death of Jesus, and 
ends that could be compassed in no other way. These were, ( a ) to redeem Israel, 
Gal. iv. 4, 5; ( b ) to give force to the new covenant, Heb. ix. 16, 17; ( c ) to make 
the Gentiles near, Eph. ii. 13; and {jd) to put away sin; or lay broad and deep a 
foundation for the sure and certain, total and complete extirpation of sin, root and 
branch, from off the face of the earth, Heb. ix. 26. And these ends, as I claim, 
were all marvelously compassed in that most tragic event, the death of Jesus. 
And the time must come, the time will come, when, as the grand outcome of 
what the Christ of Israel said, and did, and was, there will be no more sin, polit¬ 
ical, civil, ecclesiastical, or moral on the earth. All will have disappeared, and 
there will be no more oppression, injustice, and wrong, but righteousness, and 
righteousness alone, forever. Glorious day! And may the Great God hasten it. 

The dedication of the new covenant consisted in sprinkling it—or, which is the 
same thing, the Lord Jesus who represented it, and in whom all its marvelous be¬ 
hests were embodied, for he was the mediator of the new covenant—with blood. 
And this was done after the model of the pattern or type dedication of the old 
covenant. Ex. xxiv. 5-8. But the new covenant was not dedicated, as in the 
case of the old covenant, with the blood of animals, but with the blood of Jesus, 
who was himself, as just noted, the glorious and immortal mediator of that won¬ 
derful instrument. The gore of the matchless Son of God, streaming from his 
head, hands, feet and side, was the blood of the new covenant. And this, its 
dedication with the life-blood of a living Christ, made it a vitally living testa¬ 
ment. And it thenceforth became the fundamental law of the holy common¬ 
wealth; and the old covenant, the codicil instrument, was really no longer in force, 
on and from that event. It died when the new covenant lived, for it was to 
hold only until the new covenant was brought into force. And now, under the 
new law, the worshiper in Israel can be perfected; whereas, before he could not be. 
It was not in the nature of tilings, it was impossible that the blood of animals 
should take away sins. But the blood of the new covenant can do this. It 
cleanses from all sin. And in this fact of difference in the detergent force of the 
blood of the two covenants lies the radical and essential difference of the cove¬ 
nants themselves. If the detergent force of the blood of the old covenant could 
have perfected the worshiper, made him morally clean, pure, sweet, etc., then 
there would have been no need of another covenant, and Jesus need not have died. 
Gal. ii. 21; iii. 21. But as it was, another covenant was necessary, and he must 
die to give force to that instrument. “ For where there is a testament, there must 
also of necessity be brought in the death of the testator." 

r The blood of the old covenant was provisional and temporary. It was in¬ 
dicative. It pointed out and called attention to a deep-laid want it could not 
gratify, a necessity it could not meet. It had no power to stay the yearnings of a 
true Israelite to be delivered from sin. It could do nothing for him here. It was 
but the shadow, of which something better and higher was the substance. The 
blood of the new covenant, on the contrary, is permanent and abiding. It meets 
without reserve or discount the deep-laid necessity to which the blood of the 
codicil covenant simply called attention. 

On and from the dedication of the new covenant, therefore, the nation and 
people of Israel were no longer bound by the old law, but were at perfect liberty, 
and under the most imperative obligation, to espouse the new law. It was to this 
end that an invitation of long standing was so earnestly renewed in the time of 
the Master. See Matt. xxii. 2-9. And most fortunate would it have been for 
them and the world had they responded. “But they made light of it, and went 
away, one to his farm, another to his merchandise." They would not come. The 
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king therefore was angry, and sending forth his armies, lie destroyed those mur- 
derers—for some of them were murderers—and burned up their city. And yet the 
refusal of these invited guests to come, or their fall, was the riches of the world, 
and their diminution the riches of the Gentiles. But how much more their full¬ 
ness would have been, and will be when it shall have come in, the enriching of 
both the world and the Gentiles. As it was, however, no thanks to Israel, that 
anybody or anything was enriched. It was all by the grace of the God of Israel, 
and that part of Israel who were a medium of that grace (for all Israel did not 
fall), that the world and the Gentiles have been blessed at all. The God and Sov¬ 
ereign of the nation has been infinitely better than the nation itself; and therefore 
the world and the Gentiles have been blessed, and will continue to be blessed, 
though a part of the nation is in shame and disgrace. But both would have been 
enriched infinitely more, had Israel maintained his fullness and come under the 
new law. In that event the channel of the world’s history would have turned in 
another direction entirely; and the world would have been many centuries nearer 
the goal of its perfection, greatness and glory than it now is, or is likely to be 
light soon. But Israel would not come, and therefore his fate, and the compara¬ 
tively meager progress of the world; for the world cannot make progress without 
Israel. Israel must lead. As it is, however, the Gentiles have been greatly 
blessed, in that they have been admitted, without stint or limit, except as to char¬ 
acter, to gloriouscitizenship in the kingdom of God. And this is a bound¬ 
less benediction; for it secures partnership in Israel’s redemption, and hence in 
Israel s salvation. 

16. And finally, it is a fact that, when the nation and people of Israel had 
been redeemed, the new covenant dedicated, the Gentile made near, and all possi¬ 
ble had been done for the nation, and by the nation, as originally organized and 
constituted; and when the foundations of the new State had been laid from among 
those of Israel who believed; and the time had now come to take the nation out 
fiom under the old law, and place it under the new law, and to throw wide open 
the doors of the holy commonwealth to the incoming of the Gentiles in glorious 
fellow- citizenship; and because Israel would not, and because the codicil law had 
expired by virtue of its own limitations as well as by the enforcement of the new 
covenant (for the old covenant was to hold only until the Seed should come, con¬ 
cerning whom and in whose interest the promises had been made); it is a fact, I 
sav, that, when all this had been done, and for the reasons noted, God, the Jeho¬ 
vah and Sovereign of the nation, proceeded to tear down and break up the old or¬ 
ganization of his commonwealth. And this he did by forces from within and 
from without, until it was utterly demolished, and there was absolutely nothing 
left of it but its broken and scattered fragments. Its capital was destroyed; its 
country was laid waste; its king was called home; the rebellious and unbelieving 
portion of the nation, so many of them as survived the judgments of God attend¬ 
ing its overthrow, were taken up, carried away, and buried in the graves of the 
Gentile nationalities of the earth, where they"are to this day, and must remain 
until their Sovereign shall call for them again; and the residue, the believing and 
loyal portion of the nation, not one of whom was involved in the final overthrow, 
having been previously commissioned and sent out to that work, went right on 
spying all possible of their countrymen, and working up a glorious fellow-citizen- 
slnp from among the Gentiles, to the end that, in the great hereafter, God’s house 
might be filled. And thus ended Israel as it was. 

And from that day to this there has been no national organization of Israel, 
and will not be, until the fullness of the Gentiles be come in, and the glorious 
Head and Iving of the nation shall return from his long, long absence. Then will 
God call together his nation again; purge them of all rebels; enter anew into 
co\enant relations with them; make them iiidivisibly one again; reorganize them, 
and build them up anew upon the foundations already existing, and that were laid 
in the far-off centuries of the past; and with them proceed to take possession of* 
his own dominion and the world. Then will there occur a revolution that shall 
sweep the entire earth. And thus shall God’s Kingdom become a great mountain 
and fill the whole earth. All, everything from far and near, from pole to pole, 
and from the rising to the setting sun, will have been either taken up into and 
made one with God’s Kingdom, or rooted out of the earth. The holy common- 
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wealth must possess the gate of its enemies, and become universal. Heaven has 
decreed it; and what God decrees will certainly be. And so, finally, we have “The 
salvation of the world in and through and by the salvation of a specific nation.” I 
repeat, this is God’s plan, and it is sure to prevail. And thence on will be the 
glorious condition of things noted in Isaiah lxv. 17 to 25 inclusive. Wonderful 
day! Glorious future! The world in all these ages has been cursed by sin; and 
it remains that in the ages to come it shall be gloriously blessed by righteousness. 
We have had the age of sin; we must have the age of righteousness. And let all 
God’s people say, Thy Kingdom come. 


GOD AND MAN. 


BY ELD. J. J. MILES. 


The Bible, being God’s word, must teach the true science concerning God, 
man, and the universe. What then saith the Scriptures? 

“ God is a spirit [Pneuma].” God is the only “ I Am,” the only self-existent 
being. God is an all-wise intelligence, and the creator of all things." Creation, or 
miracle, does not mean something out of nothing, or something accomplished by 
no adequate or appropriate means. For “ the Lord by ivisdom hath founded the 
earth; by understanding hath he established the heavens. By his knowledge the 
depths are broken up, and the clouds drop down dew.” If the adaptation of 
means to ends be proof of mind, of intelligence, surely the infinite mind or intelli¬ 
gence brings about ends by suitable means, works in no other way, whether in 
miracle or creation. But God’s resources are infinite, beyond our ken. Nature 
is simply one of God’s ways of working. I think the following Scripture contains 
the philosophy of nature’s working: “ It is the same God that worketh all in all,” 
and “which is his body, the fullness of him that worketh all in all.” True, this is 
spoken of the church, and the powers, or gifts, possessed by its members. The 
church is not God, and the Bible does not teach a pantheistic idea in reference to 
the church when it makes these two utterances. Just so there is no jmntheism in 
the idea that God is in all nature working all nature. Is there not a perfect anal¬ 
ogy between the kingdom of nature and the kingdom of spiritual things? Hence, 
Paul can give the law of the kingdom of grace in the very language of the law of 
the kingdom of nature. “ Whatsoever a man soweth, that shall he also reap.” 
And we read, “Do not I fill heaven and earth rail nature, the universe! saith the 
Lord?” 

Is there any simpler way of accounting for the why of all force than this: the 
force within all forces that makes them a force is God? Does not the Bible declare, 
“In Him we live, and move, and have our being”? Let God withdraw his pres¬ 
ence, we would cease to live, or move, or have existence! It is God’s presence that 
runs the universe, that keeps it in existence! God is omnipresent, and I do not 
think of God as some said of Paul, “his bodily presence is weak”; on the con¬ 
trary, God’s presence throughout the universe is the very power that intelligently 
runs the universe. The very rocks and the very dust of the earth all work intelli¬ 
gently. The very trees, and flowers, and grasses, seek and a]3propriate their food 
just as intelligently as man! Every motion of every atom in the universe is per¬ 
vaded with intelligence, accomplishes intelligent purposes! I can account for it 
by God’s omnipresence, and in no other way. 

Now, what saith the Scripture* respecting man? “ We are His offspring.” 
“What hast thou that thou didst not receive?” AW man’s powers, attributes, 
capacities are derived from Deity, the fountain source. “ God created man in 
his own image, in the image of God created he him.” “ Let us make man in our 
image, after our likeness.” Man is an organism, a compound; “The Lord God 
formed man of the dust of the ground, and breathed into his nostrils the breath 
of life, and man became a living soul.” If the whole tribe of infidel material 
scientists choose to confine their investigations to “the dust of the ground,” 
thinking to find the potency of life in matter, let the blind be leaders of the blind! 
Let them find out all about matter that is possible to be known. I care little for 
their recognition. God’s truth will prevail by its own inherent energy. Let the 
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light shine, and no fears about the darkness. For my part, believing the Bible, I 
believe that man is a compound being; he is dust, but not all dust; the breath of life 
breathed into him by God, this it is that is the life of man, this the source of 
man’s intelligence; and clearly this is immaterial substance and not simply a 
principle. We must go to the invisible, to pneuma, to breath or spirit, if we 
would get into the realm of original causes. I cannot see pneuma (spirit), but I 
can investigate the phenomena of spirit, of mind. I can question my own con 
sciousness, the workings of my own mind when I am awake, or in dreams when the 
body is, as it were, temporarily dead. The phenomena of mind in cases of in¬ 
sanity, delirium tremens, states of the nervous system produced by opium, etc., 
and clairvoyance, can all be investigated. What we want is facts, well-attested 
facts in the line of the phenomena of mind. 

Is not man an organism, composed of many parts, yet all comprehended in 
two items, “dust of the ground” and “ the breath of life”? And is not God an 
organism composed of many parts? Is not vegetable life one thing, animal life 
another thing, intellectual life another thing, and spiritual life another thing? and 
the life or forces in all matter another thing? Are not all these substantial 
essences, though immaterial? Do they not all exist organized in God? May not 
organization be essential to their perfect working? The dust body is not essential 
to their working, for Paul says “ there is a natural body and there is a spiritual 
body,” but I do suppose that organization, a body, a form, is essential to man’s 
existence as man , with all the powers mental, moral, and physical man is possessed 
of. And I cannot myself conceive of God except as an organized being having 
form and parts. Certainly this is the Bible representation of God. 

As to the possibility and probability (and in the light of Scripture I think I 
may add certainty) of the material body, and indeed all material substance being 
derived in its ultimate elements from spiritual substance, this I think has been 
beautifully and unanswerably argued by Thomas Munnell in The Microcosm. 

The finite can never comprehend the infinite. But as man is God’s offspring, 
by searching man we can find out something about man’s Father. Certainly man 
has no power, no attribute, no capability of any kind that is not derived from his 
Father, and hence whatever of these we find in man m a finite degree, must exist m 
God in an infinite degree . Jesus Christ was the only perfect man. What do the 
Scriptures say about Jesus? lie was not only man, but God. We read “ No man 
hath seen God—he hath declared him.” “God was manifest in the flesh.” “Im¬ 
manuel, which being interpreted is God with us.” “ He that hath seen me hath 
seen the Father.” “ Christ who is the image of God,” and again, “the image of 
the invisible God.” “The express image of his person.” And “God was in 
Christ.” 

The heathen made images of their false deities, of wood, stone, brass, etc., 
bowed down to and worshiped these images, supposing that their invisible deities 
resided in these images. Jehovah commands, “ Thou shalt not make thee any 
graven image, or any likeness of anything that is in heaven above, or that is in the 
earth beneath, etc.; thou shalt not bow down thyself to them nor serve them.” 
Jehovah, however, did at length set up his image in this world, not an image of 
wood, or of gold, or of silver, the work of men’s hands, not a dead image, but the 
living Jesus. In coming to this image, bowing down to him, serving him, we 
come to God, worship and serve God. For “ God was in Christ.” This image is 
not deaf, but hath ears to hear, yes, he actually heard and answered prayer. If, 
then, Jesus heard and granted requests, if a father can hear and grant the requests 
of his children, when he sees it is for their best good, certainly the Heavenly 
Father can to-day do the same. Science teaches me this! I mean the science of 
mind. 

My mind moves my material body at will, and through my body moves 
chairs, tables, material substances. My mind acts freely according to new cir¬ 
cumstances, and performs what at any moment it wills to perform. Jesus Christ 
acted thus freely when upon earth. Man is the offspring of God: what man can 
do, surely it is reasonable, scientific, to conclude that God can do, and does do. 
People talk about the universe being under fixed laws, as if those laws were above 
God Almighty, and he were so bound by fixed laws that he cannot act freely as 
any man can act! They forget that mind itself has its laws, and from all we see 
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and know about mind, this very freedom to act according to its own will in every 
new emergency and according to the circumstances of the present moment is an 
essential law of mind. 

lo conclude, true science must investigate pneuma, investigate mind, imma¬ 
terial substance, if it would investigate the real causes, the real forces, producing 
all we see and hear in this world. And by investigating the phenomena of the 
mind of man, we can learn something reliable concerning the Father mind, God: 
and investigation on this line establishes the truth of the Bible. God is spirit. 
All things are of God. Hence the universe of matter and mind originated in 
spirit. The universe is not self-existent. No being but God has life in himself. 
Hence God s omnipresence is essential to the continued existence of the universe 
and of all the life in it. Jesus Christ was “God manifest in the ilesh,” “the ex¬ 
press image of his person,” a finite manifestation of the infinite God. We must 
study Jesus to find out God. Study the Son to know the Father. 

If it could be proved that man is a magnetic or life-force battery, sending out 
magnetic or life-force currents, and receiving back intelligence from outside exist¬ 
ences, I would conclude that Almighty God is an all-powerful life and force 
battery or organism, in the center of the universe, his mind originating all exist¬ 
ences, sustaining them in being by the life forces emanating from him, and 
holding telegraphic, phonetic, optic, etc., communication with all of the vast 
universe, so that not an insect dies without his notice, everything beheld by his 
eyes and heard by his ears and felt by his sense of touch. 


TIME AND SPACE. 


BY J. C. DUVAL. 


I believe it is the opinion of most of the scientists of the present day that 
time and space are nothing of themselves, but merely terms made use of to ex¬ 
press the necessary condition of things in the universe. As far as time is con¬ 
cerned this may be so—at least I can say nothing to the contrary. Time is either 
future or it is past. It may be likened to a river rushing by a mathematical point 
in a certain portion of space which has no dimensions, neither length, breadth, 
nor depth. All the water above this point may be considered future time, and 
all below it time passed. But as this point has no dimensions, no duration of 
time will be required to pass it, consequently there can be no present time. It 
departs the moment it arrives, goes as soon as it comes, and dies the instant it is 
born. 

But with regard to space, I think there are several reasons for considering it 
as something of itself, though it possesses none of the properties or qualities of 
material bodies, unless the fact that we can measure and define limited portions of 
it be regarded as such. It is hardly possible to suppose that space is nothing , or 
merely a condition of things existing , because if we could imagine the annihila¬ 
tion of everything else in the universe, space would still exist; but without space 
it would be an impossibility for anything to exist, and therefore w r e cannot regard 
it as merely a necessary condition of things existing. Unlike time, it is ndver 
future or past, but always present and unchangeable. Unlike time, too, we can 
measure off, say a cubic yard of space, as accurately as we can a cubic yard of any 
material substance. Sujipose we measure off a cubic yard of space and inclose it 
in plates of brass, can we say that the space inclosed is nothing ? If it be nothing , 
ought not the jfiates to be absolutely in contact? But they are not m contact in 
any direction for three feet—and why? Because there are three feet of 
space between them. Then this space must be regarded as something , a some¬ 
thing that is capable of containing within itself a cubic yard of any material sub¬ 
stance, such as iron or stone. Could this be possible if it were absolutely 
nothing? Nothing has no properties nor qualities, and is utterly non-existent, 
and it cannot be supposed that it could affect anything in any way that does 
exist. But space as we see does affect other things very materially. The diffi¬ 
culty m regarding space as something of itself lies in the fact that it possesses 
HiOne of the properties or qualities of material bodies. 
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But I contend that everything is something, whether it he cognizable to our 
«enses or not, that in any way affects other things, for most assuredly nothing or 
tnat which does not exist can have no effect upon anything. You cannot put a 
cubic yard of stone into a cubic foot of space, and why? Because more space is 
requisite for its occupation, and you must add on two feet more, of what? of noth- 
mg ? no, of space. Is it possible to suppose that space is nothing, when we know 
that it occupies and fills the whole of the universe? Moreover, we cannot conceive 
of the annihilation of space any more than we can of the annihilation of matter. 
A cubic inch of space must be as eternal and indestructible as a cubic inch of iron. 
The term nothing is merely a relative term to express the lack or absence of some¬ 
thing, just as cold is a term used to express the absence of heat. To say that 
nothing is a tree without roots, trunk, bark, branches, and foliage would prob¬ 
ably be as good a definition of nothing as could be given. The mind is incapable 
of grasping a definite conception of nothing, for the moment we give to it any 
property or quality by which, as it were, it is brought within the scope of our 
reasoning faculties, it ceases to be nothing and becomes something . But we can 
readily form a definite conception of space, or at least of portions of it. We know 
there are about 95,000,000 of miles of space between the earth and the sun, for we 
have actually measured the distance, and that the earth performs her revolution 
around the sun once every twelve months. Now, is it reasonable to say that 
all this vast space traversed by the earth in her revolution around the sun is abso¬ 
lutely nothing? If space be nothing, then it follows that that portion of it 
between the earth and the sun (95,000,000 miles) is nothing, and if there be noth¬ 
ing between the earth and the sun, then they should be in contact—a most mo¬ 
mentous nothing, for if it did not exist, the earth would be burned up in the 
twinkling of an eye. 

In my opinion, whatever goes to make up the condition, or status, of the uni¬ 
verse—suns, worlds, moons, comets, space, forces, etc., are all things, or entities 
of themselves, whether they be material or not. 

Materialists account for the design that is apparent in the arrangement of all 
things by the assertion that “ all things were as they are eternally, and of course 
that they could not be otherwise than as they are.” But such an assertion, as far 
as I can see, has no bearing whatever upon the question, for if things were as they 
are, eternally, then there must have been eternally an intelligent designer, other¬ 
wise we must admit that the arrangement of everything has been by chance, 
whether or not the arrangement was made in time or eternity. Let us suppose that 
our own globe (and we will take it as an exemplar of all the rest, for the reason 
that we know more about it than we do of any other), was created 200,000,000 
years ago, or at any other definite period of time past, that at that time the vari¬ 
ous materials of which it is composed were floating around chaotically in space, 
and let us see what has been done by chance to bring about its present status or 
condition. In the first place it chanced that all the materials and substances of 
which the earth is composed, were brought into the requisite juxtaposition, and by 
means of the forces we term gravity, cohesion, centripetal and centrifugal, which 
chanced then to be in operation, it assumed it 3 present form, and was whirled 
round upon its axis, and in its orbit, around th$ sun. (But when first formed, 
why it did not drop at once to the sun by the force of gravity before the requisite 
propulsion was given it to render effective the centripetal and centrifugal forces, 
this deponent saith not.) At all events it chanced that the various seasons and 
alternate day and night resulted from these movements. 

Then the distance at which the earth jiorforms its revolution around the sun 
chanced to be the very one that would have been selected by an intelligent de¬ 
signer. If nearer, everything on the surface of the earth would have been scorched 
to a “crackling;” if farther off, all animal and vegetable life would have been de¬ 
stroyed by excessive cold or want of sufficient heat. Then, as air was essential to 
all animal and vegetable life, the constituents of which it is formed chanced to 
be in abundance on hand at the proper time, and enveloped the surface of the 
earth everywhere, so that all parts obtained an equal portion of this necessary ma¬ 
terial substance. Then, as water was also essential to the existence of animal and 
vegetable life, it chanced also that the* larger portion of the earth’s surface was 
covered by that fluid-; but as the water of the ocean was unfit to sustain the higher 
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orders of either animal or vegetable life, by reason of the salt and other minerals 
with which it was impregnated, and besides could not benefit the dry land wibu«*at 
some provision for its distribution in sufficient quantity, it chanced that watet *\> 
self possessed the very properties or qualities that enabled it to free itself from all 
impurities and to distribute itself over all parts of the earth's surface—over vne 
highest mountains as well as the lowest valleys. It chanced to be of such a nature 
that it was constantly evaporating or expanding into mists or clouds of vapor, which 
being by chance lighter than the air, were carried upward; and as the atmosphere, 
owing to chance causes, was almost always in motion in one direction or another, 
these mists or clouds were borne along with it. Still, the dry land would have 
received no benefit from all this if had not chanced , also, that these mists or clouds 
were constantly being converted back again into the fluid state, by changes of tem¬ 
perature, etc., in the air, so as to render them subject to the law of gravity by 
which they are drawn to the earth and distributed over its surface in snows and 
rains. (There may be other substances besides water that possess the property of 
continually changing their form from the fluid to the gaseous state and back again 
to the fluid, but if there be such I am not aware of the fact.) Then, just at the 
proper time when the world chanced to be fitted to sustain animal life, there 
chanced to be a germ of life in a certain substance called “ Protoplasm/' from 
which all the different species of animals, including man (according to the 
doctrine of evolution), were developed during the lapse of countless ages. What 
a slim chance this was for populating the globe, for of all the substances and 
materials of which this earth is composed, this “ germ of life" existed only in one 
spot, according to Haeckel, and only in “ Protoplasm." 

But “ Proto" was equal to the emergency, as the millions and billions of men 
and animals now in existence on the globe will testify. If it had not been for 
this little chance germ of albumen lying perdu in “ Proto," there never would 
have been any Babylonian, Greek, Persian, or Roman Empires; Alexander never 
would have wept for another world to conquer; Napoleon, Austerlitz, and Wagram 
would have been unknown; the pyramids never would have been built; Queen 
Bess would not have beheaded her sister Mary; George Washington would not 
have girdled the cherry tree with his little hatchet, and Cleveland never would 
have been elected to the presidency! Hurrah! say I, for this chance “ Proto," or 
rather 1 would hurrah if 1 were one of the “ lucky ones "; but as it is, I am not so 
sure it would not have been better for me if “ Proto" had never existed. 

But the series of chance results that followed the action of evolution upon 
this “ germ of life " are the most wonderful and astonishing of all. In all the 
innumerable species of animals, birds, fishes, reptiles, and insects its action has 
been in every instance just what we might reasonably suppose it would have been 
if directed and controlled by an omniscient omnipotent Intelligence—every 
species being admirably fitted by its form, limbs, wings, teeth and claws, for its 
environments and mode of life, from the ant to the elephant—which last, being 
the only quadruped too unwieldy and bulky to obtain its living in the manner 
of other ruminants, was supplied with a trunk to remedy these defects of form. 
What can we possibly infer from all this, except that evolution worked intelligently 
of itself, or under the supervision and control of some intelligent power. 

I once knew an “old Texan" who had acquired a well-deserved reputation 
for “drawing the long-bow." On one occasion, I called to see him just after he 
had returned home from a search after some missing stock. In telling me about 
it, he remarked: 

“ By the way, a very singular thing happened to me to-day." 

“ What was that?" said I. 

“ Well," said he, “in riding through some scrub-oak my horse struck his hoof 
against something that had a metallic sound, and, dismounting to see what it was, 
I found a cow*bell." 

“ Well," said I, “I don't see anything strange about that." 

“No," said he; “but wait until I finish my story. I hadn't gone more than 
a quarter of a mile when I found another cow-bell, and a few hundred yards 
farther on I found another; and sir, if you. will believe me " (but I didn't) “ before 
I got back home I had no less than seven cow-bells hanging to the horn of my 
saddle—all picked up during the day in my wanderings through the woods." 
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When he told me of his finding the first cow-bell I believed him; when he 
found the second I began to waver in my doubts, and when he found the third I 
had pretty well lost all faith; but when he got back home with no less than seven 
cow-bells hanging to the horn of his saddle, all picked up that day in his promis¬ 
cuous wanderings through the woods, I knew that lie was merely practicing a 
liitie at his favorite pastime of “archery at long taw”—in plain terms, that his 
whole story was a lie from beginning to end. And yet these materialists would 
have me believe that I am finding, not half a dozen, but hundreds of cow-bells in 
everything i investigate. 

Chance! chance! chance! entirely too much chance, when in fact there is no 
such thing as chance. There are “ accidental happenings,” as we term them, for 
the reason that we are ignorant of the causes that lead to them, but there are 
causes which produce them as certainly and as inevitably as that water will result 
from the proper combinations of oxygen and hydrogen. Despairing of ever being 
able to account satisfactorily by this interminable concatenation of chances for the 
present status of our globe, I cut the “ Gordian knot” with the sword of intelli¬ 
gent “Design,” and presto! everything becomes plain and easy of comprehension to 
the most ordinary intellect. 

By referring everything to the pre-ordering and arrangement of an intelligent 
Designer (and this surely is but reasonable, when design is apparent in everything 
we see) all things are satisfactorily accounted for, and'chance is utterly eliminated 
from the “Universal Scheme.” 


THE CHEMISTRY OF WHAT WE DRINK. 


BY HENRY A. MOTT, PH. D., F. C. S. 


Coffee. 

Coffee has been used as an article of food for ages. It was used in Persia in 
the year 875. In the fifteenth century it was introduced into Arabia, and in the 
middle of the sixteenth century was used in Constantinople. In 1652 the first 
coffee-house was opened in London by a Greek named Pasque. Twenty years after 
a house opened in Marseilles. Since that time coffee has been introduced in all 
countries. 

Simmonds states that the production of coffee all over the world amounts to 
13,000,000 cwt., having a value of £39,000,000, or nearly $200,000,000. Coffee 
may be said to form almost the exclusive dietetic warm beverage of 100,000,000 of 
the human race. 

Soil and climate are the principal elements which affect the quality of coffee. 
It does not depend on the process of treatment so much as tea. But its flavor de¬ 
pends on the roasting and infusion. Coffee is best produced between the isother¬ 
mal lines of 25° north and 30° south of the Equator. When the temperature is 
below 55° F., it cannot be cultivated to advantage. 

It is cultivated in the West India Islands, in the provinces of Central Amer¬ 
ica, Peru, Bolivia, and especially Brazil, the greatest market of all. It is widely 
spread over Arabia, western coast of India, Ceylon, Sumatra, Bourbon, Mauritius, 
Java, and other islands of the Eastern Archipelago, and various parts of Africa. 

Arabian and Mocha coffee is small and of dark yellow color. Java and East 
India coffee is larger and of pale yellow. The Ceylon, West India, and Brazilian 
have a bluish or greenish-gray tint. 

The coffee plant is called Cojfoea Arabica , and is usually grown on the hillside. 
Within the tropics it thrives best at an elevation of 1200 to 3000 feet, but rarely 
grows above 6000 feet. It flourishes when the subsoil is gravelly. The tree lives 
and is fruitful for about thirty years. The plant is very prolific, remaining in 
flower during eight months and producing a succession of crops of fruit—three 
harvests annually. The picking requires care. The tree is pruned so as to re¬ 
main about six feet high. The fruit is called a bean or berry, he beans being 
in pairs, which are face to face and inclosed in a hard coriaceous membrane, and 
surrounded by a pulpy pericarp. The seed itself is hard and tough, and requires 
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the use of machinery in breaking the pericarp and freeing it from the coriaceous 
covering, and is at length cleaned by the process of winnowing. Good hands will 
gather four bushels of berries a day. Each bushel of ripe berries will yield ten 
pounds’ weight of merchantable coffee. 

It is common in some places to make an infusion of the raw coffee, but it is 
almost universally roasted, and, unlike tea, has its aromatic qualities generated 
in the process of roasting. 

The object of roasting is not merely to render it friable, so as to promote 
grinding, but to create or develop the aromatic volatile oil, and care is required to 
limit the operation, so that the oil will not be destroyed by burning the bean. 

When roasted to yellowish brown it loses 124 per cent.; to chestnut brown, 
20 per cent.; and when black, 23 per cent. So 100 pounds of good coffee will 
only weigh about 80 pounds when well roasted. It gains in bulk by roasting 
about 50 per cent. A chestnut brown is the best color, and the coffee contains 
the richest oil. In the process of roasting some of the coffee is volatilized, water 
is expelled, some of its sugar is changed into caramel, the cells containing fat and 
albumen are ruptured, the berry is made to swell by the escape of gases, and a 
rich volatile oil is formed. This fragrant aromatic oil is so powerful that one 
drop would scent a whole room with the odor of coffee. According to Konig, 
8.66 per cent, of water and 9.11 per cent, of organic substances were lost in one 
experiment on roasting coffee. 

The following is an analysis of coffee:— 


Gummy matter. 

Caffeine.... . 

Fat. 

Tannin and caffeo-tannic acid 

Cellulose. 

Ash. 

Potash. 

Phos. acid.. 


FINEST JAMAICA 
PLANTATION. 
25.30 
1.43 

14.70 

22.70 
33.80 

3.80 

1.87 

0.31 


FINEST GKEEN 
MOCIIA. 
22.00 
0.04 
21.79 
23.10 
29.90 
4.10 
2.13 
0.42 


The following is an analysis of coffee by Payen: 

Cellulose. 

Water (hyg.). . 

Fat. 

Glucose, dextrine, etc.*.*.’** 

Legumen.[ 

Caffeat of potash and caffeine... ’ ’ * 

Nitrogenous substances. . . 

Free caffeine.. 

Concrete essential oil... ’ 

Aromatic fluid essential oil.. 

Ash... 


34.000 
12.000 
10 to 13.000 
15.000 
10.(KX) 
3.5 to 5.000 
3.000 
0.800 
0.001 
0.002 
0.697 


(too high.) 


The properties of coffee are mainly due to: 1. Unessential oil; 2. Caffeo- 
tannic acid; 3. Caffeine; 4. Concrete fatty substance. The soluble matter in un¬ 
roasted coffee amounts to 28 per pent.; in roasted, 39 per cent. 

Coffee is a powerful respiratory excitant, its action being chiefly dependent on 
the nitrogenous element, caffeine, which is very analogous to theine. 

Three-quarters of an ounce of coffee gave by experiment 0.68 and 1.68 grains 
of carbonic acid and 28 and 54 cubic inches of air per minute. It caused an in¬ 
creased rate of respiration, depth was slightly increased, and there was an increase 
in rate of pulsation. Coffee does not increase the vaporizing action of the skin, 
but decreases it, and therefore dries that organ. Coffee, therefore, lessens the loss 
of heat, increases the heart’s action and fullness of pulse, and excites the mucous 
membranes. Coffee is more fitted for the poor and feeble than tea; more fitted 
for breakfast, as the skin is then active and the heart’s action feeble, whilst in 
good health and with sufficient food it is not needful after dinner; if then drunk 
it should be taken directly after the meal. 

In some respects tea and coffee are antidotes of each other. 

Coffee is an excitant of the nervous system, but not in the same degree as tea. 

It produces sleeplessness in many persons when taken at night, probably by 
exciting the heart’s action. J 

Coffee is a strong antidote in poisons by opium, and may be used as a correct¬ 
ive in persons whose skin is very active. 
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Milk added to coffee forms a more perfect food than with tea, as both have 
the same action on the skin and respiration, whilst milk counteracts in a degree 
the action of tea upon the skin. 

The addition of chicory to coffee does not increase its action on any part of 
the system, but rather lessens it. It alters the flavor of the coffee, which some 
seem to prefer. 

Coffee is adulterated with chicory—roasted grains—wheat, rye, peas, and 
beans, ground to powder. Sometimes with roasted roots—carrots, parsnips, and 
mangold wurzel, and potato. 

Acorns, sawdust (mahogany), lupin seeds, oak-bark tan, exhausted tan and 
burnt sugar have also been detected as adulterants. 

There are various tricks perpetrated in the coffee trade—such as converting 
Maracaibo coffee, by a process of sweating (by means of steam), into Java coffee, 
worth about six cents a pound more than Maracaibo coffee. 

Old coffee is also polished and sometimes colored bluish green. 

Coffee can be distinguished under the microscope from any other berry. It is 
composed of strong, angular, thick wall cells. A thin, tough, Japanese-paper like 
membrane may be detached from the berry, and is composed of spindle-shaped 
fibers attached to a tissue. 


IS DRUG MEDICATION A SCIENCE, AND HAS IT BEEN A BLESS¬ 
ING OR A CURSE TO THE HUMAN FAMILY ?—No. 4. 


BY MRS. M. S. ORGAN, M. D. 


A “healing art” to be successful in its practical application—to be in 
reality what its title purports—must be based upon correct premises. These 
premises must comprehend— 

1. A correct knowledge of the nature of disease. 

2. A correct knowledge of the nature of vitality. 

3. A correct knowledge of the relation of remedies to disease. 

4. A correct knowledge of the relation of organic to inorganic matter. 

5. A correct knowledge of the vis rnedicatrix natures. 

G. A correct knowledge of the action of remedies. 

7. A correct knowledge of the relation of disease to the vital functions. 

8. A correct knowledge of the conditions of cure. 

9. A correct knowledge of the nature and source of remedies. 

These propositions embrace all the premises of the medical profession—all 
the principles of the “true healing art.” Each is fundamental. The 2, 3, 4, 5, 
and G we discussed in our last pajier, and demonstrated that these primary prin¬ 
ciples were not embraced in the so-called medical science of to-day. 

The first and absolute requisite to a right medical practice "is a correct and 
well-defined knowledge of the essential nature of disease. Ill all the standard 
medical works of the past and present—in all the current medical literature— 
in the teachings of medical professors, the evidence is positive and conclusive, 
that the essential nature of disease is not comprehended; of this, their own confes¬ 
sions are sufficient. 

Says Prof. Ilenle, in his work on “General Pathology,” “The devil of medi¬ 
cine is disease.” The context shows that he means by this, that as this notorious 
person called the devil, has in all ages perplexed the minds of theologians as 
to his source, character, etc., so in the medical world this thing called disease 
has ever harrassed and bewildered the minds of the profession. This confession 
he wrote after a careful review of all the conflicting opinions and arguments 
adduced by medical men from the age of Hippocrates down to the present 
century. 

Prof. Geo. B. Wood, author of “U. S. Dispensatory” and “Medical Prac¬ 
tice,” says: “Efforts have been made to reach the elements of disease, but not 
very successfully, because we have not yet learned the essential nature of healthy 
actions and cannot therefore understand their derangements.” 
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Prof. Gross, of the Philadelphia Medical School, says: “ We know very little 
of the essential nature of disease—in fact, nothing at all.” 

Prof. Jamison, of Edinburgh, Scotland, says: “ The present practice of medi¬ 
cine is a reproach to the name of science, while its professors give evidence of the 
almost total ignorance of the nature and proper treatment of disease.” 

The old animistic idea, that disease is an entity, an occult something at en¬ 
mity, or war, with the living system, still retains its hold upon the human mind; 
and we find this concept a basic influence in molding the theory and directing 
the practice of the medical profession to-day. 

Prof. Payne speaks of disease as something to be “ eradicated from the 
system;” Prof. Wood as of something that “ takes root.” Standard medical 
works describe it as “running a course,” of “obtaining foothold,” of “attack¬ 
ing the system,” of “changing its seat,” “ of being imported,” etc., etc. 

Current medical journals still continue to discuss the questions, “ Where is 
the seat of a fever?” “Is typhoid a blood disease or a nervous affection?” 

Dr. Bigelow, of Boston, in his work, “Nature in Disease,” says: “By self¬ 
limited disease, I would be understood to express one which receives laws from its 
own nature, and not from foreign influences, one which, after it has obtained a 
foothold in the system, cannot in the present state of knowledge be embodied or 
abridged by art.” Did any exponent of science ever pen a more manifest 
absurdity than that something “did,” or could, “receive laws from ite own 
nature ”? To do this necessarily embodies creative force and intelligence; a 
power possessed alone by Infinity. 

If words have any meaning, if language is a vehicle by which thought is con¬ 
veyed, then we have, in the quotations just given, the conclusive proof that the 
doctrine of disease entertained by our primeval ancestors has not been materially 
improved upon by the medical profession, with all of its research and accumulated 
lore of three thousand years, it virtually embraces the same concept as a basic 
principle for its therapeutics. All its theories of disease embody the tenet that 
disease is something antagonistic to the organic weal—a foe at war with vitality— 
a something to be subdued and eradicated from the system. 

Aside from accidents—mechanical injuries — and mental impressions, there 
are but two sources of disease in the world, viz., poisons taken into the system from 
without, and effete or waste matter retained. In either case the result is obstruc¬ 
tion—a clogging up of the vital machinery, or an obstacle to its normal action. 
These extraneous materials are the cause of disease, and, aside from the exceptions 
just enumerated, the only cause. 

And what is this inscrutable thing, disease —“this devil of medicine” which 
has for so many centuries harrassed and bewildered the whole medical profession? 
In technical terms we would define it as disordered physiology, pathological action. 
It is simply the concentrated and intelligent effort of nature to remove obstructing 
material from the system and to repair damages; it is a process of purification, a 
vital action to cleanse the channels of circulation and restore normal condition; it 
is remedial labor—the very vis medicatrix natures . So far from the vis medicatrix 
natures and disease being forces, or entities at war with each other—as the medical 
profession claim—they are identically one and the same thing. 

Disease is not therefore a thing or an action to be dreaded so long as the causes 
exist. While the causes—extraneous matter—exist, health and life are in jeop¬ 
ardy. The vital instinct recognizes this danger, and its friendly preservative effort 
to expel this obstructing material is disease—its warning voice appealing to the 
mental consciousness. While disease is ahvays remedial action, it may prove 
fatal. If the obstructing material be excessive in quantity, or very deleterious in 
quality, or if the constitutional vigor be feeble, or if these causes be combined, the 
remedial effort may so exhaust the vital force that death will result. But bearing 
in mind what disease is, it becomes easy to comprehend, what at first seems para¬ 
doxical, how the vis medicatrix which preserves, and the morbid action which de¬ 
stroys , are identical; how a conservative effort may at the same time be destructive . 
♦ And just here is where nature, by her appeal to the mental consciousness, asks for 
medical aid. 

When mind-force can truly co-operate with vital force, by bringing into 
effective service those means which will conserve vital power, the grand desidera- 
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turn of medical science will have been achieved. But giving drugs, is only adding 
to the causes of disease already existing, thus taxing the vital powers still more— 
prolonging the struggle—and enhancing the danger. Giving drugs to subdue dis¬ 
ease, to eradicate it, is simply to kill vitality. Such, under all conditions, is 
the inevitable result of giving medicines—which are drugs, poisons, impurities. 
Druo-s, of themselves, occasion disease. Administer drugs to a healthy individual, 
and 'disease will be the certain consequence. By taking the various medicines of 
the pharmacopoeia, a skillful physician may induce all the diseases known to the 

nosology. . . . ... . 

Thus, certain combinations of brandy, cayenne pepper, and quinine, will in¬ 
duce inflammatory fever; calomel, niter, and opium, typhus or typhoid fever; 
gamboge, scammony, and ipecac, cholera morbus; niter, antimony, and digitalis, 
spasmodic cholera; cod-liver oil, salts and sulphur, the scurvy; castor oil, epsom- 
salts. and a hundred other articles called cathartics, each taken separately, will 
occasion diarrhea; lobelia, ipecac, Indian hemp, and many other drugs, will in¬ 
duce vomiting. And what are these actual diseases but efforts of the vital powers 
to expel the drugs—the poisonous obstructions—vitality acting in self-defense ? 

Ail the varied functions of vitality may be arranged into two sots of processes. 
One transforms the elements of food into tissue and expels waste matters; this is 
the normal action of the system—physiology. The other expels extraneous sub¬ 
stances and repairs damages; this is disease—pathology. How marvelously 
simple are all of Nature’s laws when once we possess the key to her operations! 

Disease being but the natural process to restore normal conditions, it neces- 
sarilv follows that there is no “ law of cure,” as is claimed by the medical pro¬ 
fession. The allopaths say this “ law of cure ” is “ contrana contrariis curantur 
the homeopathists, that it is “ similia similibus curantur the eclectics, that it 
consists in “sanative” medication. But science and logic both affirm that the 
theory of a “ law of cure” is a self-evident absurdity. 

All disease is but the result of violated law—the suffering or punishment 
ordained by nature as corrective discipline. 

Nature, having established penalties as the consequence of transgression, 
would she s’tultify herself—make null her law by providing remedies to do away 
with penalties? In all the universe of nature there is no “ law of cure.” Nature 
has provided no remedies for violated law, but she has established a condition of 
cure; and this condition is obedience —a return to absolute allegiance. The very 
same’ condition applies to the transgression of physical law as to that of the 
mental and moral—“ cease to do evil, learn to do well”—or to act obediently. 

When medical men learn that all healing power is inherent in the living 

system _that disease is the abnormal, but intelligent and natural, effort of the 

system to remove obstructing and dangerous material—they will not strive to 
subdue, repress or eradicate it, but to regulate and rightly direct it; and to do 
this is’simply to balance the circulation, and to balance the circulation we have 
but to regulate the temperature. Only upon this simple, undeviating condition 
of cure can a true “ healing art” be predicated. It is the fundamental principle 
underlying all successful medical practice. But while the requisitions of this 
condition of cure seem simple, they require a thorough knowledge of anatomical, 
physiological, and hygienic science. The danger in all disease is to the extent 
that the'remedial action is determined from the skin, and concentrated upon some 
internal organ. A true medical art is, therefore, to equalize the remedial action, 
so that each organ shall perform its legitimate share of the necessary work—of the 
extra duty imposed—and no part be injured or ruined by overwork. This 
scientific analysis of diseased action, and of the principles which underlie a true 
healing art, cannot be controverted. . . . , . „ , 

In view of these demonstrable facts, how unscientific—flow tearfully danger¬ 
ous to life and health—is the practice of administering drugs! The vital powers 
are abnormally taxed to expel the already existing foe—extraneous matter— 
and to pour drugs into the system is to distract and divide the effort from the ex¬ 
pulsion of the original foe to that of the recent one diugs. It is like fighting a 

foe in front and rear. ... „ , . . 

Search through all the medical literature extant and you will find no rational 
or scientific explanation of disease or the modus operandi of medicine. It is 
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all empiricism. Experience is the guide of each school, and the proof adduced as 
to the correctness of its theory and practice. But what is experience? Simply 
the record of what has occurred;'it does not inform as to what should be. Any- 
tnmg and everything may be proven by experience, according to the rule bv 
which it is interpreted. J 

Experience is of no value whatever unless based on some recoqnized law of 
nature and interpreted by some demonstrable rule in philosophy J 

A physician may have fifty patients, and administer to them the regular pre- 
sen bed 1 emedics, and one half of them die and the other half recover 

I he question in point then is, what had drugs to do with these results? 
what can experience decide m the case? 

T ! 1C Physician of course assumes that the patients who survive do so through 
the aid ot the medicines administered; while those who die, do so in spite of them. 
While one who reasons from a knowledge of the law of vitality, and of the rela- 
tions of dead matter to the living system, will decide that those who die are killed 
by the drugs, while those who recover do so in spite of them. 

Experience, interpreted by Nature’s well-demonstrated laws, most emphati¬ 
cally corroborates the statement which we have already quoted from Dr John 

pestilence combined. ,,ln °^ 1Catl0U dCS *' 0Je ' i more Iifo * h “ ^ine, and 


LOVE OF THE BEAUTIFUL. 

BY CALVIN RAMKIH. 


Possibly the Creator has shown his kindness to the human family in no one 
particular more than in that innate love of the beautiful which he has so bene ™ 
ently made a part of the nature of man, and he has also proven his own love of 
beauty by lavishly diffusing it over all his works. We see it displayed in the 
majestic strength of man and m the charming grace of woman. The heavens are 

mfabtv d | Ut Wlt l the m °17 ° f o T ,Sim(ls of lining worlds, and the bosom of the 
mighty deep is grandly beautiful at all times, whether calmly flowing at rest or 
storm-convulsed into mighty waves. Every bird that cleaves the an- on pinion 
fiee, 01 trills its love-song to its gentle mate, every butterfly that joyously flits 

Sr’ if'lf l hfe ,°? ga»dily painted wing, every fish that glints and 
glitters in its sportive gambols, every drop of crystal dew that in the morning 
sunshine vies in brilliancy with the most precious gems, and every flower that 
lades with its perfume the soft-blowing zephyr, are mute though eloquent wit- 
nesses that lie who created them all made them after a divinely conceived model 
ot beauty, and intended them to be admired and enjoyed by mankind. 

it would seem that no one—especially he whose occupation compels him to 
pass the greater part of his time in some of our large, overcrowded cities, where 
the works of nature have perforce been supplanted to a great extent by those of 

eU . t ,°TT the ™ a ! estlc , aislos of Go(1 ’ s Primitive church, the glorious 
woods, where Heavens breath smells wooingly,” and while listening 8 to the 

Ortraniter 8 0 nature ’ fai1 to feel himself brought nearer to nature’s great 

i o‘ l imei. "i et, encompassed as we are on all sides by objects of beauty it is a 
lamentable fact that many go through life with their eyes seeled and senses dor- 

“i^rocal?i]aSd e SgiJe. SUbUle en - io ^ ment from surrounding objects which 

How often do we hear some friend of ours lamenting the fact of his inability 
to travel—to go abroad, as the phrase goes—when in every short walk he may 

take within a mile of home, had he the eyes to see them, there are invariably to 
objects at which to express surprise and delight, in the shape of some 
tciesting plant, insect, or other wilding. A great many long for the fair things 
at hand lmattamable ’ becallse far off > and altogether overlook the fair things near 

Let ns link arms with this complaining friend of ours, and take him for 
a leisuiely stroll along the path that starts from his own door and ends on 
the turnpike road a nnle away, and see if we cannot point out to him some objects 
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of beauty worthy of his notice. As we start out our ears are greeted with the 
perpetual psalm of praise that rises from the merry-throated warblers, those 
“little dewdrops of celestial melody.” The hedges by our side are sparklingly 
bright with wild rose and honeysuckle, and resonant with the chirp and buzz 
of free and happy insects. The broad flanks of waste through which our footpath 
wends its cjuiet way have an interest as real as the most beautiful borders of 
trimly-kept garden paths, and being perfectly free from all stiffness and manner¬ 
ism of arrangement, they have a sweet grace peculiarly their own. To the pass¬ 
ing breeze soft flowering grasses wave and bend their heads with courtly grace, 
and on the banks of the stream that flows beside our path for a little way, then 
bends across it with a sudden curve, we come upon most brilliant masses of wild 
flowers; a primitive plank bridge here spans the stream, and from its vantage- 
ground we see the lovely water-lilies, considered by the Greeks of sufficient 
importance to be dedicated by them to the water nymphs, and through the clear, 
cool water we can watch the silver minnows as they breast the stream in shoals, 
like some miniature aquatic army on the charge. The willows, too, by this 
stream, are a never-failing mine of wonders, with their lithe and slender branches 
gracefully drooping o’er, as though to admire their reflected images in the shin¬ 
ing water. 

But an enumeration of all the natural objects of interest offered, us in 
our footpath walk would be like the enumeration of the ants that carried off 
the contents of the granary—a story after which “finis” could never be written; 
yet some take this same walk day by day for years without being conscious of the 
lavish feast of mind-food they so carelessly pass by; for, although a love of 
the beautiful is inherent to some extent in all natures, yet it, like everything else, 
is susceptible of cultivation. The question now arises, how best can we culti¬ 
vate it? 

Probably one of the best methods of promoting this culture and insuring its 
growth is a close and critical observation of all objects that come beneath our no¬ 
tice, with a view to discover their merits and beauties. This will, if persisted in, 
after a time grow into a confirmed habit, and be resorted to without conscious 
effort; and the practice will open up unbounded and ever-varying sources of inno¬ 
cent and refining amusement. To one so accustomed the worid assumes a new and 
brighter look. The dark side of everything will not continually persist in being 
presented to his view, for he is now able to discover the silver lining even in the 
blackest of clouds. He no longer regards a horse as a mere beast of burden, or 
valuable only according toils “ record,” or a speckled trout as something simply 
calculated to please his epicurean palate. A field he no longer looks upon as a 
mere feeding-ground for cattle, or a place for the raising of grain, but rejoices in 
the lights and shadows of its beautiful green and the graceful waving of its luxuri¬ 
ant crops. Trees he no more considers as valuable only for fuel, but, like things 
of life, they seem to stretch forth their arms and invite the weary traveler to re¬ 
pose in their cooliug shade. By him the lofty mountains, the majestic waterfall, 
the rippling and gurgling rivulet, the fleecy clouds, the ever-surging ocean, are 
now considered as a few of the many chefs-d’oeuvre of the Great Master, exhibited 
for his pleasure and improvement, the full meed of which ho is calculated to enjoy. 

Another method of cultivating a love of the beautiful is to be found in the 
practice of the art of drawing, the effect of which is to induce the before-men¬ 
tioned habit of observation and close study of the object to be copied, and a 
consequent discovery of its best points. The eye is hereby opened to the infinite 
beauties in nature, which might otherwise have remained as a sealed book. 
The art of drawing should be included among the primary studies of youth, for at 
that tender age the mind is so readily influenced that it becomes of the utmost 
importance to develop and strengthen this divine love of beauty, and to fix the 
habit of searching for and appreciating it. By aiding their children in accom¬ 
plishing this object, parents will not only confer upon them unlimited sources of 
present enjoyment, but may also contribute much to their future happiness and 
usefulness. 

Again, a love of the beautiful may be acquired by the reading of well-selected 
books descriptive of rural scenery, many of which are to be found in the works of 
our well-known authors and poets. A fine description of a scene is the next best 
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tiling to seeing it; indeed, the description by an intelligent and practical observer 
is sometimes much better than seeing the object itself, for such a one might dis¬ 
cover many points of interest that would escape the notice of the less skillful; and 
then these descriptions often combine, with their truth to nature, the charms of 
poetic imagery and a smooth and flowing versification. The moral and refining 
influence of such reading and such tastes is sadly needed at the present time to 
counteract the pernicious tendency of that flood of corrupting literature which is 
pouring over the length and breadth of the land, ministering to a morbid love of 
excitement, keeping the seed of our finer sensibilities buried in the unfruitful clay 
of improbable fiction, and strengthening the worst passions and propensities of 
our nature. 

Having thus seen how much a due appreciation of the beauties of nature is 
calculated to add to the general happiness of man, should we not, by every legiti¬ 
mate means in our power, brighten and beautify our surroundings—our grounds, 
our homes, our own persons even? And this should be done, not for our own 
edification or a desire to outshine our neighbor, but for the pleasure of others. If 
wives desire to have their husbands consider their homes the “ one dearest spot on 
earth,” let them make those homes as bright and cheerful as in their power lies. 
Where peace, contentment, and beauty reign, there will a man, after his struggle 
with the business cares of the day, be glad to remain; for he will consider it a 
haven of safety and rest, a placid and calm inlet from the tumultuous and surging 
ocean of daily turmoil. But, on the other hand, many and many a man has been 
driven from his home to the more congenial atmosphere of his “club,” or to the 
gaudy and glittering saloons of vice, and probably from there to everlasting de¬ 
struction, simply because his own domain was not kept bright and cheerful enough 
to fill that demand for relaxation and pleasure that is a part of our very natures. 
Parents also should make for their children a home enlivened by the sunshine of 
love and the brightness of nature's gifts, and furnish them with innocent and 
instructive pleasures and enjoyments, or those children will soon begin to regard 
•their home as little short of a prison house, and seek for amusement elsewhere; 
and then, if they fall amongst bad companions and pernicious influences, and 
adopt unto themselves the “broad, straight path,” the weight of the blame will 
most surely be laid at the parents' door. Let us then strive, even in our domestic 
life and home surroundings, to make everything assume a cheerful and smiling as¬ 
pect, and thus, in a measure, alleviate the sorrows and lighten the burdens that 
we are all, to a greater or less extent, called upon to bear. 

Now let us briefly glance at the question of personal adornment. As regards 
the matter of dress, it must be regulated entirely by individual taste and judg¬ 
ment. The advice of Polouius to Laertes, 

u Costly thy habit as thy purse can buy, 

But not expressed in fancy; rich, not gaudy; 

For the apparel oft proclaims the man 

is, when understandingly read, sound and logical, and no better recommendation 
could be given as regards the question of raiment. As far as the beautifying of 
the person is concerned, much difference of opinion exists, principally amongst 
the ladies, who are also the chief devotees of the practice. Some are apt to raise 
their hands and elevate their eyebrows in most majestic horror when they discover 
one of their less puritanical sisters resorting to the products of the chemist's art to 
improve or cover over some blemish of complexion, while every smile of their own 
may reveal a row of shining pearls—from the dentist's; others, notably those with 
plump and well-rounded arms, are apt to shrug their dainty shoulders at the 
slightest allusion to a padded sleeve; still others there are who, themselves pos¬ 
sessors of a luxuriant capillary growth, actually shudder at the bare idea of false 
crimps or puffs, although they may be at the very time wearers of that nondescript 
article the definition of which Webster gives as “hurry, confusion.” Although 
all this is, like the question of raiment, something that must be governed accord¬ 
ing to individual ideas, still we cannot help thinking that any means, providing 
they be harmless, conducive to the beautifying and improving of the human face 
and form, should be resorted to at least without the fear of censure. The Bible 
tells us we were created in God's own image; and if, from any unfortunate cause, 
the perfect body should happen to have become deformed, who could be found to 


EARTHQUAKES. 


91 


find fault if we were to endeavor to conceal that deformity as much as possible? 
Then why, we ask—and ask seriously—should we he censured for endeavoring to 
beautify and improve the body which is not deformed? 

The Creator has placed us upon a globe full of wonders “framed in the 
prodigality of nature," but he never intended that we should be debarred from 
altering, to a limited extent, what he has given us, and molding them to suit our 
own tastes and ideas. On the contrary, he expects us to do so, and to put to the 
best use the talents he has left in our keeping. And as he has so unmistakably 
demonstrated by his works his own love of the beautiful, and also endowed us to 
a certain extent with the same divine attribute, let us continue to cultivate and 
improve it, and thereby make life the more worth living by surrounding ourselves 
with objects pleasing to the senses as well as entertaining and instructive; for by 
doing so we will, when gathered unto our fathers, be the better adapted to enjoy 
the glorious wonders and revelations which are promised us on the other side of 
the gates of the Imperial City. 


A. Wilforcl Hall: 

Dear Doctor,— In the issue of The Microcosm for May appeared an article 
advancing a new theory as to the cause of earthquakes. I would like to inquire, 
if the phenomena are due to internal disturbances, how you account for the fact 
that miners working at considerable depth below the earth’s surface feel nothing 
of the shock imparted to those above them, and why it is house-chimneys are 
turned around without disturbance or damage to buildings? 

Why may not such phenomena be produced by disturbances resulting from 
certain electrical conditions of the earth and atmosphere? Yours truly, 

Minneapolis , Minn . Ih L. Thurston. 


REMARKS BY THE EDITOR. 

It is reasonable to suppose, if earthquakes result, as they certainly do, from 
internal disturbances of the earth, that the farther down we go in a mine the less 
shock we would feel from such subterranean disturbance. What we feel is gen¬ 
erally the undulatory motion of the surface of the ground, which would be greatly 
curtailed in a deep mine, walled in, as it is, on all sides and overhead. -We con¬ 
fess we never heard of a house chimney being “ turned around" by an earthquake, 
much less without disturbing the building! That earthquakes are related to elec¬ 
trical phenomena we have never doubted, but these take place within the earth's 
interior, where the disturbances evidently originate. 
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EDITORS’ TABLE. 

Tite Rev. Dr. Stone on Sound. 

A Wilford Ball, Ph. D., LL. D.: 

Dear Sir,—I intimated in a former letter that I 
had some difficulty in conceiving: sound to be a 
substantial entity, and I have wished to get vour 
ear long enough to present my difficulty. What 
and where is sound when no longer audible? Is it 
silent sound? If so, the world must be vastly 
crowded with such entities. [ see many reasons 
for believing in the substantial theory in some di¬ 
rections, and am puzzled over some other things 
that I cannot adjust to the theory, such as the 
above. I greatly desire a solid foundation under 
me, and not one to be shattered by logic. Re 
patient with me. I am a rather slow scholar, but a 
sincere seeker for truth. Yours truly, 

Omaha , Neb ., Sept. 1, 18S5. M. Stone. 

l)r. Stone is eminently right in desiring “a solid 
foundation” on which to rest his faith, both 
in scienco and religion. Nothing, either in science, 
religion or philosophy, we can conscientiously as¬ 
sure him, is calculated to furnish such solidity for 
the basis of our faith and hope as the rational* and 
invulnerable principles of Substantialism. Had the 
doctor studied those principles, as set forth from 
month to month in The Microcosm, and with that 
care which he will no doubt give to them in the 
future, he would have been able to answer his dif¬ 
ficulties, as to what becomes of sound after it ceases 
to be heard, not only to his own satisfaction, but 
would have been ready to enlighten others less 
posted on the subject than himself, and thus be 
adding, as he should, new converts to the Substan¬ 
tial Philosophy. 

We have repeatedly had occasion to state, when 
explaining the essential principles of Substantial- 
ism, that every manifestation of force in nature 
emanates, in its peculiar form, from the universal 
fountain of force, and that as soon as such form of 
force, whether light, heat, sound, electricity, or any 
other, has served the purpose of its manifestation, 
it falls back into the force-element from whence 
it emanated and remains there according to the 
true law of the conservation of force without one 
atom of its substantial entity being annihilated or 
ceasing t q exist. 

The law of the conservation of force, of which 
modern science treats so learnedly, can only be 
true, or have any intelligible meaning on the prin¬ 
ciples of the Substantial Philosophy. Indeed, the 
notion that the physical forces are but various 
modes of motion, and not objective entities, de¬ 
stroys the very idea of the conservation of force, 
for motion cannot in the nature of things be en- 
titative, being, but the designation given to 
the phenomenon of a body in changing place. 
Hence motion cannot be conserved because it neces¬ 
sarily ceases to exist as soon as the moving body 
comes to rest, just as certainly as that motion had no 
existence before the quiescent body had begun to move. 

Thus, according to the modern scientific notion 
of force, as a mere “ mode of motion ” of some 
material particles, such as those of air, in the case 
of sound, or those of ether, in the case of light and 
heat, the whole theory turns out to be a flat con¬ 
tradiction of the very possibility of the conservation 
of force. We distinctly made this point and em¬ 
phasized it in the opening of the second chapter of 
the “ Problem of Human Life,” and we have seen 
no occasion to modify our views except to add to 
their truth and importance by additional considera¬ 
tions, each one of which has tended to confirm 
the underlying principles of the Substantial Philos¬ 
ophy. 

Ilow self-evident, then, is the conclusion of Dr. 
Stone, if Substantialism be true, and if all force is 
real substance, and if no force ceases to exist when 
it has served the purpose of its manifestation, that 
“ the world must be vastly crowded with such enti¬ 
ties!” And still there seems to be abundant room 
for all the forces to keep up their manifestations, 
since it is but a vague and mistaken idea of the 


Doctor, under the false teaching of the schools, 
that a particle of new force is ever created or de¬ 
stroyed. According to the Substantial Philosophy, 
the universe is filled with this force-element, as the 
universal fountain from which every conceivable 
form or manifestation of force emanates, and to 
which it returns after it has served its use in the 
di- ine economy of nature But sound, after its 
appropriate use, does not return to this fountain in 
the form of sound, but as a portion of this uni¬ 
versal reservoir, so to speak, of crude force. This 
fountain, according to Substantialism, is in direct 
connection and correlation with the supreme and 
intelligent force of the universe—God himself— 
from whom the force element derives its power to 
emanate in different channels of manifestation, 
such as light, heat, sound, gravity, electricity, 
magnetism, cohesion, etc. 

Thus, in this fountain of crude force the only 
possibility of the law of conservation is made rea¬ 
sonable; and within it the only possible converti¬ 
bility of the forces can take place. All force, after 
it has served the purpose of its manifestation, loses 
its identity but not its entity in this correlated fount¬ 
ain, just as a drop of water loses its identity when 
it falls into the ocean. God is correlated ‘to this 
force-element, because he uses it in its various 
forms as his agents and instruments through which 
the operations of nature arc carried on; and this 
force-element is correlated to God because from 
him alone can it receive its power of manifestation, 
and from him alone come the laws and principles 
upon which it goes forth in various forms to ac¬ 
complish the works designed by infinite wisdom. 
W ithout an intelligent source from which a sys¬ 
tem of natural laws could emanate, the forces of 
nature could not act at all, much less harmoniously, 
in accomplishing their various missions. Thus, the 
Substantial Philosophy, by consistently explaining 
the forces as real entities or objective existences, 
and by beautifully showing how it is possible for 
them to be conserved, correlated with, and con¬ 
verted into each other, and then how it is possible 
for the different forms of force to operate under 
harmonious laws by means of their correlation with 
the intelligent source and primordial fountain from 
which emanate all force and all created things, 
may safely defy the cavils of all objectors, and suc¬ 
cessfully undertake to give a true and rational solu¬ 
tion of every scientific problem that can be pre¬ 
sented. 

The schools, by their confused and irrational 
jumbling of the forces and modes of motion, as 
equivalent terms and phrases, have left science in 
a deplorable state of unintelligibihty. They talk 
of the conservation of force, yet by making out 
force to be mere motion thev destrov all possibility 
of conserving it. They talk of the convertibility 
and correlation of force, yet they have nothing but 
motion to be converted or correlated, and as motion 
will not persist, not being an entitv, nothing can be 
done with it. It took the Substantial Philosophy 
in the closing decades of the nineteenth century to 
harmonize these conflicting elements of the scien¬ 
tific theories as set forth in the text-books, which 
by their contradictory teaching tear down with one 
hand as fast as they build up with the other. This 
very solution of the problem propounded by Dr. 
Stone, and by which the correlation, conservation, 
and convertibility of the forces, as objective enti¬ 
ties, can be made harmonious and consistent, is 
enough to immortalize any system of philosophy 
if it had nothing more to commend it. now much 
more should the Substantial Philosophy be received 
with open doors by every college and university in 
this land, solving, as it triumphantly does, every 
problem of science and harmoniously reconciling 
nature’s most intricate phenomena. 

Such a philosophy, as here set forth and ex¬ 
plained, can be understood by a child, and its 
adherents need not to borrow a philosophical 
microscope to see and distinguish its salient points. 
The newest beginner in its study can confound the 
veteran professor in his confused attempts to solve 
the simplest problems, according to the teachings 
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of current science; and one such tyro in the Sub 
stantial Philosophy can cope successfully with half 
a dozen college graduates at one time, each raining 
difficulties upon him as fast as he can talk, as did a 
young man recently from this office. 

If Dr. Stone is an unbiased seeker after scientific 
light, as we believe him to be, let him at once grasp 
this solution and explanation by careful study, and 
then acknowledge the same in The Microcosm as 
a triumph which could alone be achieved by the 
Substantial Philosophy. 

Honest Skepticism and Substantialism. 

Some minds are so constituted that they are 
capable of accepting and believing the supernatural 
facts and teachings of the Christian Religion with¬ 
out a doubt, and without any aid from the collateral 
evidences to be drawn from the analogies of nature, 
or the demonstrations of science and philosophy! 
Other minds, equally hones! and equally cultivated, 
cannot accept or believe these alleged supernatural 
facts which took place so many centuries ago, and 
which have been handed down to us, as they claim, 
through so much mutilation of history, revolution 
of empire, and church dissension. They urge, if 
these supernatural facts did really occur at that far 
distant age, and were really necessary at that time 
to confirm the Christian Religion at its start, why 
should we not at this distant day have something 
equally confirmatory to aid the mind in the midst 
of honest doubts ? 

In answer to such frank avowment of difficulties 
on the part of the skeptic, we say, that although 
we have not now the same form of miraculous in¬ 
terposition that the early adherents of Christianity 
possessed, we have something which, when added 
to the overwhelming probability in favor of the 
truth of those miracles as recorded, gives us a de¬ 
cided advantage over the people of eighteen cent¬ 
uries ago. They had only supernatural proof of 
the truth of religion addressed to their uncultivated 
senses, while their minds were utterly benighted 
upon the marvelous teachings of nature herself 
which would, correctly understood, have more than 
doubly assured them that the alleged miracles were 
■what they purported to be. We now have what 
they lacked, and after eighteen hundred years have 
gone by can point with full assurance of scientific 
faith to nature’s own confirmation, through in¬ 
numerable channels of facts and analogies, to evi¬ 
dences of immortality for man vastly more satis¬ 
factory to a logical and cultivated mind than would 
be any number of simple miracles merely addressed 
to the unaided senses. 

It remained for the Substantial Philosophy, more 
than eighteen centuries after miracles had ceased 
to confirm the mission of Christ and the apostles, 
to point out to the cultivated intellects of the nine¬ 
teenth century the semi-miracles of science which 
had been kept in store in Nature’s secret archives 
against this time of need, when skepticism should 
so pervade the honest minds of advanced thinkers 
as to bar them from all appreciation of, or even 
belief in, events which really occurred eighteen 
hundred years ago. 

The invisible and intangible entities and verities 
all around 11 s in nature—as truly substantial and real 
as was the material wine made out of water, at 
Cana of Galilee, or as were the material loaves and 
fishes multiplied indefinitely—have been hidden 
from the world in God’s providence during these 
centuries, to be made known when the scientific full¬ 
ness of time had come to demand them. It was at 
this time that Substantialism stepped in and un¬ 
folded another gospel. 

We do not believe it to be sacrilegious or profane 
assumption on our part to proclaim the truth here 
implied in regard to the important mission of this 
new philosophy to mankind at this overwhelming 
juncture of materialism. Until its advent, there 
was no explanation possible to be drawn from the 
discoveries of science, as universally taught in the 
schools, with which to meet the arguments of the 
defiant materialists, by which they demonstrated 
the.soul to be uothiug but molecular motion and 


thus proved death but an eternal and unconscious 
sleep. With every Christian college in the land 
committed irrevocably to the molecular vibration 
of material bodies as constituting all we know of 
force , no minister of religion thus educated could 
stand for one instant in the presence of a disciple 
of Haeckel or Huxley with his sweeping deduction 
from these very Christian teachings, that the soul, 
or mind, or spirit, or life, as the force which moves 
and controls our material bodies, was anything 
more than mere phenomena of matter, analogous 
to those exhibited as the results of gravity, heat, 
magnetism, electricity, etc. Clearly, urge these 
materialists, if all natural phenomena constitute 
nothing but the motion of material molecules, 
which motion necessarily ceases to exist as soon 
as the molecules come to rest, then who dare 
sav that life-phenomena or mind-phenomena, so 
analogous to those of electricity, heat, etc., are not 
the mere motion of the brain and nerve molecules? 
No answer has ever been made or can be made by 
any Christian philosopher to this fatal argument of 
materialism against Christianity, according to all 
the teachings of scholasticism for more than 
eighteen hundred years. And it was not till the 
mission of Substantialism was proclaimed in the 
closing decades of the Nineteenth Century that the 
fetters were stricken from the hands of the Chris¬ 
tian clergy and they were enabled successfully to 
wield the “sword of the Spirit which is the word of 
God.” 

Is it too strong, then, to liken this scientific reve¬ 
lation, from the hitherto sealed book of nature, to 
a reign of semi-miracles, which are but the opera¬ 
tions of the laws of God not before understood? 
The Substantial Philosophy, let it then be pro¬ 
claimed to all men, has, in a most important sense, 
again brought life and immortality to light by the 
discovery and announcement of great truths from 
the volume of nature which has been sealed from 
the eyes of men since the world began, and without 
the aid of which materialistic atheism had absolute 
control of the world. 

We challenge any clergyman on earth, however 
learned he may be, to make any sort of reply to 
this materialistic argument against immortality 
based on the universally admitted doctrine of force 
as but the motion of material molecules. The Rev. 
Joseph Cook, the profoundest thinker on this very 
question living, was utterly confounded and help¬ 
less in attempting to reply’to this materialistic ar¬ 
gument against the soul as an entity. (See the 
“ Problenfof Human Life,” page 71.) It was only by 
the discoveries which form the basis of the Substan¬ 
tial Philosophy that any escape from the clutches 
of materialism is possible. With the fear of God 
alone before our eyes, we unhesitatingly take the 
responsibility of uttering these daring words. We 
solemnly assert that without the scientific revela¬ 
tions brought to light by the Substantial Philosophy 
and announced through the pages of this magazine 
no man can defend the Christian religion for one 
moment from the assaults of any intelligent ma¬ 
terialist. This new philosophy alone has proved 
itself equal to the task. Let it therefore be pro¬ 
claimed from the housetops and carried to the ut¬ 
termost parts of the earth that substantial aid has 
at last come to the beleaguered Christian Church. 

. The New University. 

The proposal to found and build the University 
of Substantialism at some eligible location, meets 
with nothing but approval from the friends of the 
Substantial Philosophy throughout the country. If 
their enthusiastic letters were bank-checks, even of 
small denomination, the new university would be 
endowed liberally with funds in a very short time. 
But it is with Substantialism as it was with Chris- * 
tianity, that at the start “ not many mighty ” in this 
world’s goods are called. It is those who have a 
greater interest in the unadulterated truth of a sys¬ 
tem of doctrine, whether scientific, philosophical, 
or religious, thau in its popularity, who are attract¬ 
ed to the principles of Substantialism. Hence the 
rich, as a rule, cun see nothing worthy of their 



94 


THE MICROCOSM. 


serious consideration that does not emanate from 
the respectable colleges and universities which have 
been richly endowed by wealthy millionaires, and 
which already exert a commanding influence among 
the noble and aristocratic of this world. Such has 
always been the case in every new movement or 
discovery in science, however much it involved the 
welfare of mankind. Hence the friends of Sub- 
stantialism expect the endowment of an institution, 
based on such new and revolutionary discoveries in 
science and philosophy, to move somewhat slow at 
the start. We expect aid only from those whose 
convictions in favor of great truths and their per¬ 
manent good to coming generations rise above 
those which bind human nature to the claims of 
sordid avarice and established respectability. But 
let no friend of the cause despair or even lose cour¬ 
age for a moment in the final and glorious triumph 
of this Substantial crusade against false science. 
Men of great souls have the work in hand, and no 
earthly power or influence can prevent its ultimate 
success, and that, too, in the near future. 

PHOTOGRAPHING SOUND-WAVES. 

We announced last month an article by the editor 
on the above-named subject to appear in this num¬ 
ber. The article was kept back in waiting for al¬ 
leged new information on the subject as the result 
of experiments made in Germany, till it was too 
late for the present number. It will therefore ap¬ 
pear in the next issue with all that is known on the 
subje6t up to date. 


MICROCOSMIC DEBRIS. 

—A package of bonds was recently received at 
the Treasury for redemption, from which every 
number had been cut out. They came from 
Chicago. The Treasury officers were at the time 
puzzled to know what particular species of villainy 
had been perpetrated or attempted, which could 
have given rise to such a mysterious procedure. 
The explanation came by letter a day or two later. 
The owner of the bonds was in New York and wrote 
to his wife in Chicago, asking her to send him the 
numbers of his bonds arid send the bonds them¬ 
selves to the Treasury. The faithful creature com¬ 
plied literally by cutting out the numbers from both 
bonds and coupons. 

—A correspondent of the London Times says that 
notwithstanding the cholera-stricken condition of 
Spain, the next few months will see several thou¬ 
sand packages of fruit consigned from that country 
to the United Kingdom every week, notably nuts 
from Barcelona, lemons from Valencia, and grapes 
from Almeria, these last being packed in barrels 
filled up with cork dust. Thousands of packages 
of Spanish fruits and nuts will also reach our ports 
during the next few months, and there is no way of 
discovering how many cholera germs may come 
here in this manner. 

—A bee raiser of Port Jervis has discovered toads 
making great inroads upon the population of his 
hives. During the dry weather a few weeks ago he 
examined the hives in the morning and found a 
toad at the entrance of each of several boxes. The 
toads were apparently asleep, but as soon as a bee 
or two appeared would shoot out their tongues and 
convey the honey gatherers into their capacious 
mouths. The toads were killed and dissected, and 
many bees found in their stomachs. The bee raiser 
has elevated the hives. 

—The attempts to introduce the American brook 
trout into English waters have not been attended 
with success. During the last ten or twelve years 
thousands of fry have at various times been turned 
into different waters, but in no instance has the fish 
really been established. Occasionally a specimen is 
taken here and there, but as years go by there is no 
perceptible increase, while in some waters, which 
were liberally stocked, they have disappeared alto¬ 
gether. 


—The German Military Pigeon Department, now 
employing 4000 birds in the different fortresses, is 
about to be enlarged. The pigeons are taught not 
to alight on the clove coet, but to push against the 
wire wicket, which admits them and sounds an 
alarm. The messages, carried in quils, contain, in 
micro-photographic reduction, about eight pages 
(octave) of writing, which by the hydro-oxygen gas 
microscope are reproduced in natural size. 

—The Bible contains 3,566,389 letters, 810,697 
words, 31,173 verses, 1184 chapters and 60 books. 
The twenty-seventh chapter of Ezra contains the 
alphabet. The nineteenth chapter of the Second 
Book of Kings and the thirty-seventh chapter of 
Isaiah are alike. The first man recorded as being 
buried in a coffin was Joseph—fiftieth chapter of 
Genesis, twenty-sixth verse. 

—According to a temperance orator at Winthrop, 
Me., of twenty-seven men who banded themselves 
together to oppose the Washingtonian temperance 
movement, eleven died of the abuse of liquor, and 
four through accidents caused by it; seven were 
lost at sea, and an eighth sailed and never was 
heard from; two killed themselves, and two were 
hanged at the South. 

—A man went into the country for a walk. Ho 
carried his overcoat on his arm, but finding it bur¬ 
densome, hung it on a fence. Taking a card from 
his pocket, lie wrote: “ Do not touch this coat; in¬ 
fected with smallpox.” He came back two hours 
later and found the card, upon which was written, 
underneath his warning: “ Thanks for the coat; I’ve 
had the small-pox.” 

—The depression of the coal trade in South 
Wales is so serious that over 40,000 men are affected 
by it. The national industries in England are at a 
low ebb, and the lessened output of coal, which 
arose through a decreased activity in manufacture, 
is taken as special evidence of an undesirable and 
very grave condition. 

—Cholera failed to strike a single one of the 
4000 women employed in the national tobacco fac¬ 
tory at Valencia, Spain, though the disease raged 
violently in that city, and the Medical World re¬ 
calls that tobacco workers were also noticed to en- - 
joy exemption from an attack during an epidemic 
at Amsterdam. 

—For the opening season a dance teacher has de¬ 
vised what he calls the dervish. It consists of a 
few slow, measured, stately revolutions in ordinary 
waltz time, followed by a dozen rapid waltz ones, 
done so suddenly that the couples look like wild 
dervishes of the desert, who ought to howl as well 
as whirl. 

—Starfish have appeared on the oyster grounds 
about Norwalk, Conn., in great numbers, and the 
owners of deep-water beds in that locality are 
greatly alarmed for the future of the crop. * One 
cultivator took a hundred bushels of these destruc¬ 
tive pests from his grounds in a single day recently. 

—The women engaged in the production of cheap 
Bibles are the worst paid in London. If the people 
who are engaged in folding and binding cheap 
Bibles to send to the heathen are half starved in 
order to do it, we are likely to make more heathens 
at home than we convert abroad. 

—An association for the protection of plants has 
been started at Geneva. The object is to preserve 
Alpine rarities from the extermination with which 
the annually increasing number of botanists, mer¬ 
cenary collectors, and mountaineering tourists gen¬ 
erally* is said to menace them. 

—At the instance of the German Minister of War, 
who desires to protect carrier pigeons, the public 
foresters have received orders to keep the sharpest 
possible lookout for birds of prey, and to extermi¬ 
nate them as far as possible. 

—Edwin Booth and his daughter have just placed 
in the Episcopal church at Middletown, R. I., a 
window in memory of the actor’s deceased wife. It 
is 13 by 9 feet, and is of admirable design and color. 
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—It seems that Prof. Huxley’s physicians sent 
him to Italy in the hope of curing his chronic in¬ 
somnia. They might have kept him at home and 
recommended as a remedy the reading of his own 
books. 

—The present year has been a very disastrous one 
to the great St.‘Louis estates, and the losses sus¬ 
tained by leading families of the city by reason of 
the shrinkage of certain securities is $5,000,000. 

—Georgetown, Col., has had to import a new 
corps of female teachers for its public schools, 
only one of last year’s u school-ma’ams ” remaining. 
The rest have all married or are engaged. 

—The legatees under the will of the late Sir Moses 
Montefiore number nearly 200, ranging from Earl 
Shaftesbury to a cowherd, and they receive sums 
varying from $500 to $25. 

—A Nevada court has held that a man with $5 in 
his pocket and a week’s board paid ahead is a “ capi¬ 
talist ” within the meaning of the law. Alas! how 
few capitalists there are. 

—Miss Leona Call has filled a Greek professorship 
in the Iowa State University so acceptably since her 
brother’s death, that it is likely she will be formally 
elected his successor. 

—Census returns from various parts of Massa¬ 
chusetts show a considerable reduction in popula¬ 
tion as compared with the census of 1S75. 

—Iowa has had five new public libraries organized 
within a year, showing the interest in libraries which 
is growing among all Western States. 

—The Prairie Daq is the name of a new paper at 
Grand Island, Neb. Each issue will probably be 
full of biting paragraphs. 

—The Chinese in New York have published an 
almanac. It looks like a fire-cracker label, and is 
as large as a barn door. 

—Prince Ludwig Ferdinand of Bavaria, son-in- 
law of Queen Isabella of Spain, is practicing medi¬ 
cine at Nymphenburg. 

—The weight of 1,000.000 dollar bills in greenbacks 
is within a fraction of 2S41 pounds. 


Dust, Fogs and Clouds. 

Mr. John Aitken has been experimenting on the 
artificial production of fogs and clouds, and an 
abstract of his paper before the Royal Edinburgh 
Society is given in Nature. The conclusions he has 
arri ved at are these: 1. That whenever water vapor 
condenses in the atmosphere it always does so on 
some solid nucleus; 2. That dust-particles in the 
air form the nuclei on which the vapor condenses; 
3. That if there was no dust there would be no fogs, 
no clouds, no mist, and probably no rain, and that 
the supersaturated air would convert every object 
on the surface of the earth into a condenser on 
which it would deposit; 4. Our breath when it be¬ 
comes visible on a cold morning, and every puff of 
steam as it escapes into the air, show the impure 
and dusty condition of our atmosphere. 

It is not the dust motes revealed by a beam of 
sunlight when shining into a darkened room that 
form the nuclei of fog and cloud-particles, since 
these may be entirely removed by heat, and yet the 
air remain active as a cloud-producer. The heat 
would seem to break up the larger motes which re¬ 
flect the light into smaller and invisible ones. By 
atmospheric dust is meant these infinitesimally 
small and invisible particles. The larger motes 
which reflect the light are no doubt active nuclei, 
but their number is too small to have any impor¬ 
tant effect. All forms of combustion produce large 
quantities of this dust, and Mr. Aitken does not 
therefore anticipate any diminution of the fogs of 
large towns like London, by improved fire-grates 
and the like. They would be whiter and purer if 
there was no smoke, but Mr. Aitken is not alto¬ 
gether certain that the removal of smoke and 
sulphur would not cause greater evils than their 
presence. 


Frog Vitality. 

Experiments made in the past have generally 
demonstrated what is really the common-sense view 
that the frog cannot live for any protracted period 
without air. Yet there cannot be the least doubt of 
frogs having been found alive under the most 
astonishing circumstances. In the center of rocks, 
generally sandstone, and in the hearts of trees, they 
have frequently been discovered. Ambrose Pare, 
chief surgeon to Henry III. of France, relates a fact 
of which he was an eye-witness. At his seat near 
the village of Meudon he was overlooking a quarry- 
man whom he had employed to break some hard 
and large stones. In the middle of one they dis¬ 
covered a “huge toad,” full of life, although there 
was no visible aperture by which it could get 
through. On May 21, 1793, a mason named George 
Wilson, who was engaged in building a stone wall, 
came across a toad which, out of sheer wantonness, 
he immured in the wall. Sixteen years afterward, 
in 1809, it was found still alive. At Windsor, in 
1790. a live frog was dug up from a depth of nine 
feet below the Mirface. At Castleton, in 1779, many 
frogs were found from five to six feet below the sur¬ 
face, apparently dead, but when exposed to the air 
they soon showed signs of animation and became 
active and healthy. In 1788 some laborers in dig¬ 
ging a well some twenty-live to thirty feet in depth 
threw out what appeared to be stones covered with 
earth. These, however, proved to be frogs, and 
were so numerous that many of them were cut 
through with spades. Being exposed to the air they 
soon revived, but could not survive tnc direct rays 
of the sun. A writer who witnessed this discovery 
considers they must have been covered up “ many 
hundreds of years.” 

Early in 1862 a man in Tyr Nicholas Colliery, 
Cwm tylery, near Newport, found in the nine-inch 
bed of coal a live frog. The hole it was found in 
was not more than three and a half inches in 
diameter. There was a slight hollow over the coal 
where it was found, and the frog when released 
commenced moving about, but seemed larger and 
more lively next day. This was 200 yards below the 
surface. In 1731 a toad was found in the heart of 
an old oak near Nantz, without any visible entrance 
to its habitation. Near Caen, in an elm at about 
four feet above the earth and exactly in the center 
of the tree, a live toad of middle size, but lean, 
was discovered. When an opening was made it 
“ scuttled away hastily.” This tree is also said to 
have been firm and sound. Some twenty years ago, 
in course of the excavations that were made in con¬ 
nection with the Hartlepool waterworks, the work¬ 
men found a toad imbedded in a block of magnesian 
limestone at a depth of twenty-five feet from the 
surface. The toad’s eye shone with unusual brill¬ 
iancy, and it was full of vivacity on its liberation. 
The creature continued for some time in the pos¬ 
session of Mr. Spence Horner, the President of the 
Natural History Society, and for a long period was 
in as lively a state as when found. Similar instances 
might be quoted as having occurred at Selksworth, 
near Sunderland, at Kilmarnock, at some quarries 
near Cheltenham, and in other places. Only three 
years ago there was published a well-authenticated 
instance of a frog having been discovered in the 
root of an oak tree—at least two hundred years old 
—imar Balham, Surrey. 


A New Application of Electricity. 

Major David Porter Heap, Engineer-Secretary 
of the Light-House Board, has perfected a new ar¬ 
rangement of the electric light in its application to 
light-houses which promises to be of great service 
in the time of fogs. This discovery of his he pro¬ 
poses to give to the government. 

He early saw grave objections to the use of 
the arc light, the principal one being that it pene¬ 
trated fog but little more than other and feebler 
lights now in use. His conclusions in this respect 
have recently been verified by the experiments at 
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South Foreland, England, made by the Trinity 
House, where it was shown that a 15,000 candle- 
power electric light penetrated fog very little fur¬ 
ther than an oil or gaslight of 2500 candle-power. 
The reason of this is that the arc light is mainly 
composed of rays toward the violet end of the spec¬ 
trum, while oil light is composed of rays toward the 
red end, and these latter rays are the most fog-peue- 
trating. 

If any one will look at an arc light through a piece 
of red glass he will no louger see any arc, bnt only 
the hot carbons glowing like two red-hot tapers, and 
the light will be very much diminished. The sun 
through a fog looks red, thus showing that only the 
red rays can struggle through. Now what is needed 
most for light-house purposes is a very powerful 
light, rich in red and yellow rays. This latter con¬ 
dition is fulfilled in the incandescent lamp, but un¬ 
fortunately those so far constructed are of but small 
candle-power, the brightest so far made not much 
exceeding 150 candles. 

Major Heap believes that this power can bo 
greatly increased, and as a step to this end has in¬ 
vented, and intends to try experimentally, a lamp 
constructed as follows: 

The size of the flame of a third-order oil light is 
a cylinder inches high and 1 % inches in di¬ 
ameter, and the lens containing this light is con¬ 
structed to give the best results from this sized 
flame. Now suppose two disks of carbon, each 1% 
inches in diametei, one placed inches above 
the other and connected around their circumfer¬ 
ence by twenty-four carbon filaments 1-5 of an 
inch apart, and the whole inclosed in an air-tight 
glass bulb, through which pass wires from each car¬ 
bon disk to the source of electricity. 

if it be assumed that each filament can give 
15-candle power, which is not an extravagant esti¬ 
mate, the twenty-four filaments should give 300- 
candle power, and this would raise the third-order 
lenses to nearly an equality to the present first- 
order, which contain lamps* of 420-candle power. 
Should expe.imei.t show that the above assump¬ 
tions are correct, a larger incandescent lamp could 
be made to be used in a first-order lens, which cal¬ 
culations show should exceed 1000-candle power. 

The incandescent lamp possesses various other 
advantages for light-house illumination, which it is 
unnecessary to touch upon until its power can be 
sufficiently raised to make it an efficient light. 


Ingenious Arrangements for Measuring 
Sunshine. 

When the British Association first met at Bir¬ 
mingham, in 1839, the famous French astronomer, 
Arago, was present. The weather was cloudy, and 
when at the end of the meeting it cleared he form¬ 
ally took off his hat to the sun, as he declared he 
had begun to fear that he had come to a land 
where that luminary would never show his face 
again. This was, of course, only a joke of Arago’s, 
but in the course of this last spring two Russian 
officers were visiting Kew Observatory, and on 
being shown the apparatus for sunshine registra¬ 
tion and for solar photography, these gentlemen 
expressed their honest surprise that such researches 
should bo attempted, as it was a well-known fact 
that the sun never shone in England. 

It is, however, in that country that the subject of 
sunshine registration has received most notice and 
been most successfully studied. It is now nearly 
half a century ago that a plan for recording sun¬ 
light photographically and continuously through¬ 
out the day was submitted to the Royal Cornwall 
Polytechnic Society by Mr. T. Jordan, while the 
proposal of the late Mr. J. F. Campbell, of Lslav, 
for registering sun heat dates from the year 1853, 
and was described in the report of the British Me¬ 
teorological Society for 1S57. It is this latter proc¬ 
ess which has met with general acceptance, as it 
entails so little trouble. The record consists in the 
amount of charring an organic substance, such as 
wood or paper, undergoes from the solar action, 


and which is, of course, perceptible to the eye. 
The photographic process, on the other hand, al¬ 
ways entails a certain amount of development of 
chemical treatment, even though of a very simple 
nature, to render the solar trace"visible. 

The least reflection will show the reader that in 
order to obtain a continuous record of sunshine 
throughout a cloudless day some contrivance is 
necessary to follow, so to speak, the sun in his 
course. This was formerly done by means of an 
instrument termed a heliostat, by which the sun’s 
rays, whatever be his altitude, were always reflected 
along the same direction throughout the day. This 
entailed the employment of clockwork to drive the 
reflecting mirror, and a similar power was also re¬ 
quired to move the paper past the slit through 
which the sun’s rays were admitted. 

Mr. Campbell hit on the very ingenious notion of 
employing a glass sphere as a lens, so that as the 
sun traveled round the ball its image should travel 
round on the opposite side. The first instrument 
consisted of a ball placed inside a mahogany bowl, 
turned to the exact focal length of the ball. Such 
a bowl was capable of receiving a record for six 
months, from one solstice to the next. It was, 
however, impossible to distinguish the records of 
consecutive days from each other, and accordingly 
a plan had to be devised by which the record coultl 
be obtained on a slip of cardboard or other ma¬ 
terial, which could be replaced daily. 

A very ingenious frame was * finally devised 
by Prof. Stokes, of Cambridge, provided with 
grooves, into which the cards are slipped. The 
grooves are in three pairs—for the summer, the 
winter, and the equinoxes respectively, and the 
cards have hour lines printed on them. The in¬ 
strument can thus be used as a sun dial, for the spot 
where the solar image appears—where the burning 
is taking place—of course, corresponds to the spot 
where the shadow of the gnomon would cut the 
scale of the dial. These instruments were first 
brought out at the end of 1879, and by this time 
there are nearly fifty of them in various parts of 
the United Kingdom. 


Answers to Correspondents. 

II. A. Way.—W e cannot give discount on sin¬ 
gle copy of any of our books. If you wish a copy 
of “The Problem of Human Life,” consult our ad¬ 
vertising pages, and you will there see how to ob¬ 
tain it free. 

Charles Du Bois. —We are pleased that you think 
so highly of our magazine, notwithstanding the ob¬ 
jection you have to the article you mention. We 
endeavor to select articles that will meet with the 
approbation of our readers, and if occasionally there 
should be some not in conformity with individual 
ideas, it only goes to prove that the same medicine 
has a different effect on different patients. 

Mrs. G. Hoatling. —Yes, Dr. Mott’s articles will 
be continued right along—at least until the prin¬ 
cipal things that “ we eat and drink ” have been ex¬ 
hausted. 

Dr. C. Sutherland. —In answer to your query, 
and also in answer to several others who have 
written us on the subject, we will say the adver¬ 
tisement will not again appear, and in future no 
wines or liquors will be advertised in this maga¬ 
zine. 
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FORCE IN ITS VARIOUS ASPECTS. 


BY REV. F. HAMLIN, I). D. 


The philosophy of the schools to-day is to the effect that, “ in the present state 
of science it is impossible to know whether forces are merely properties of matter 
01 whether.they are forms of matter itself, existing in an exceedingly minute, 
subtile condition without weight and scattered throughout the universe;” while 
the general opinion is in the direction of the “property or quality” theory. 
From these apparently harmless seeds has sprung up a rank growth of bold 
materialism which threatens to choke the fragrant flowers of orthodoxy. For the 
logical conclusion must be that if sound, light, heat, magnetism, etc., are only 
results of molecular vibration of material particles, then all other unseen agencies 
and forces of the world, including life, mind and soul, may be no more substantial 
than these, and that, with cessation of “ molecular vibration ” in the physical at 
death, the soul will cease to be. Thus, we perceive that the teachings of science 
to-day are in deadly antagonism to the Bible idea of immortality. Being well per¬ 
suaded that the establishment of the substantial nature of force would be fatal to 
these materialistic tendencies by proving that, in the field of the unseen, real 
entities exist, let us calmly look this question in the face. 

I. Is force a quality, or an extra active property acquired by one substance 
or thing from another? If e hold that force is not a quality or property, for we can, 
and therefore must distinguish between properties and forces. Men speak 
of the “inherent forces of nature,” of “blind, insensate forces,” of “physical 
forces.” But when we consider that nature is seemingly composed of matter, 
i, c. , the material, and that matter, per se, is inert, to say that force or energy 
inheres in it, is a clear contradiction of terms. And equally absurd is it to predi¬ 
cate power to “see, hear, or move” of that which is “blind and insensate.” 
With equal vagueness men talk of “ active force. ;” as if force could bo passive, or 
unenergetic. Such a conception is as absurd as it is weak. 

Gravity, when holding a stone still upon the earth, is exerting the same 
energy precisely as when drawing the stone through the air at the velocity of a 
cannon ball. Cohesive force is just as energetic in" holding the particles of a dia¬ 
mond together, as when first bringing them together in the formation of the 
carbon crystal. Surely the very nomenclature of so-called science sometimes be¬ 
trays its truthlessness. The fact is that properties of bodies do not in any manner 
or degree exert mechanical force or aid in overcoming the inertia of said bodies; 
their whole office is to permit a certain kind of motion or quality of effect through 
the application of adequate mechanical force. Properties are utterly passive! As 
well insist that the steam-engine and boiler have the quality of acting and per¬ 
forming their accustomed work, by virtue of their organization, or peculiar me¬ 
chanical structure, and that the heat and steam, instead of being substantial 
entities, are the mere “properties” of matter. Indeed no property can become a 
force in any sense, save as such power to act is added extraneously. For example, 
the property of incompressibility in water becomes elastic, in the form of steam’ 
only when the extraneous substantial force of heat is imparted to the water. And 
to mix up properties and forces into the same class is the greatest help we can render 
infidelity. If force or energy is only a property of matter, then is it dependent 
upon the continuity of matter for its continued existence, and then infidelity may 
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sneeringly reply to your cla ; m that the soul is a substantial entit} r , by saying, “It 
is only a force or property of matter,” and therefore will cease to exist when the 
body dies. But if force is a substance, as in the case of the water that turns the 
wheel or the steam which moves the piston, then substantial contact must be 
essential to motion. Hence the magnetic current which moves the iron bar 
must be substantial, since it accomplishes similar corporeal results to that of 
steam; and in this way alone can the soul be proved by science to be a substantial 
entity. 

From the foregoing it appears that properties and forces arc no more identi¬ 
cal than is the elasticity of the leather band on the wheel identical with the force 
from the engine-room which drives that wheel. Force, being an incorporeal sub¬ 
stance (as we shall soon show), is well illustrated by rays of magnetism which dart 
off from a magnet's poles, through sheets of glass, and lift ponderable bars of iron. 
Such active energy is an objective entity, and docs not come under the laws 
and properties of matter at all. Like all other entities, it is indestructible; we 
cannot alter its quantity, nor can we originate or destroy even the smallest quan¬ 
tity of it. We may hide , or discover it, but cannot make or annihilate it. Giv¬ 
ing the horse rein and whip does not create him, ncr does hiding him behind or 
within stable walls consign him to nonentity! Force is a subtile, imponderable, 
immaterial entity, and not a property acquired by one substance from another. 

II. But it is claimed that force never exists by itself as an individual object or 
thing; and therefore cannot be more than a property of matter , like fusibility . 
transparency , etc. 

1. It is here assumed that whatever does not (sometimes at least) visibly exist 
by itself is not a substance. What argument then could be made if the skeptic ap¬ 
plies this proposition to the question of soul entity? lie would say, “ The soul, 
so far as science can determine, never exists by itself, but only as an extra, active 
property of matter; therefore the soul is not an entity.” 

Tlic true answer is, Force is substantial , it is a real thing! I know we 
are told that force is “a mode of molecular vibration;” but how this molecular 
vibration of any kind or of any mode can take place in inert matter, before a force 
interposes to produce it, we are not told! I suppose the effect produces its own 
cause!!! There can be no other conclusion, and how chimerical and absurd is this! 
What, then, is force? That which pulls the plum downward? What is magnet¬ 
ism, which, though apparently distant from the iron, draws it to the poles of 
the magnet? These and all other forces must be substantial, for the idea of an 
inert body being moved by nothing is inconceivable! There must be actual con¬ 
tact of some substantial body, some real thing, as the means or cause of motion. 

And that real thing which causes the motion of a body forward, as in the case 
of an armature, cannot be the vibration of the molecules of the medium which 
fills the space between the two bodies thus separated. Mere vibration of a medium 
cannot pull or push a body at all. At most such vibration could only cause the 
body to tremble. As well talk of pulling a balloon to the earth by causing an 
atmospheric tremor, or of pulling a boat to the shore by causing a tremor among 
the molecules of the water! Indeed, modern science, with its prodigious disclos¬ 
ures, actually proposes to pull the boat through the water alone bv the molec¬ 
ular tremor of the shore , and that, too, without any force to make the shore 
vibrate. A magnet, Sir William Thomson tells us, will pull a bar of iron from a 
distance through a perfect vacuum (or without any intervening medium) alone by 
the molecular tremor of the magnet and without any force to make the magnet 
tremble! Why not, then, pull a steamship to its mooring without a rope, by 
simply making the wharf tremble, or by letting it tremble without any cause? 
Nonsense! 

Man cannot move a piece of material iron without substantial contact with 
it, and no more can the magnet attract and lift steel or iron, or two magnets 
repel each other, without a substantial body projecting itself from one to the other. 
The connecting link may be invisible, but a house is not a “mere property,” and 
is ho less substantial because a blind man cannot see it. So of gravitation; the 
falling apple must have behind its motion a substantial cause. The opposite view 
is unreasonable. 

And further: 2. Force docs sometimes exist by itself, has evidently an active 
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property, and may have passive properties which, because of the intangible and tenu¬ 
ous nature of the possessor, cannot be discovered by the human eye. 

Magnetic force being a substance, as before shown, surely exists by itself as an 
entuy, at least while passing from the magnet to the iron, and as such must be an 
individual object or thing, and not simply a property. If the hammer-claw which 
diaws the nail is a real thing, and could not do that work unless it were some¬ 
thing more than a “property,” then no less is any other agent a real thing which 
draws or lifts a nail, and magnetism is that real objective thing. The hammer is 
as really a mode of molecular vibration” as is magnetism, and the particles of 
cohering matter in the hammer-claw are no more real than the substantial rays of 
magnetic force; lor each produces corporeal effects upon the inert. This same 
evidence of separate substantial existence is revealed in “ centrifugal force-” onlv 
the real could carry the mud from the rapidly revolving wagon wheels. That 
which produces a tangent movement of matter must be real, distinct, for that 
movement is an effect and a special effect. True, the material is essential to force 
manifestations because of its intangibility or invisibility, but the method and 
means of manifestation must not be confounded with the thing revealed' To de¬ 
clare all things properties, and therefore unsubstantial, which do not always reveal 
themselves independently of the material, is to plunge into materialism at a single 
leap, while to establish the substantial nature of force by appeal to its corporeal 
effects, is at once to render possible scientific demonstration of soul entity- “if 
substance, then indestructible; then personal immortality can reasonably be estab¬ 
lished, since a substance involving thought, feeling, sensation, and self-conscious¬ 
ness, cannot as such cease to exist.” 

Nor should we forget in this study of the nature of force, that 3. While 
all force is substantial, it does not necessarily follow that all substance is “ mere 
force. Ihe soul is not mere force because substantial. The soap bubble and 
the oak tree are both material, but you may not measure the lifetime or the 
mission of the latter, by the relative uselessness and perishability of the former 
Even so by the brevity of independent manifestation or endurance of any mere 
iorce, we may not measure the lifetime of a soul. Charcoal is one thing, but a 
diamond is another. No substantialist claims or admits that the soul is a 
mere lorce. It is that and more. The word substance is with 11 s a generic 
term, embracing not only all material objects, or entities of the universe, but all 
immaterial entities whether they be on the one hand vital, mental or spiritual, or 
on the other the physical, unintelligent force elements of nature, which influence 
sensuous observation, or otherwise manifest themselves in material and physical 
{;;“i:C a ” t0 COme ran ge of our reasoning powers. “No pent- 

°“! th ? 7 Ught mor ,? : 4 v Wllile the .forces of the world are different in 
kind and character, they are all substantial. Some critics are so superficial as to 
suppose that because the forces are of different kinds they are different in nature 
As well say that two men are not substantially alike, because of difference of dis¬ 
position, color, or intelligence. Some admit, as Christian believers, that spirit 
W C w?n s ? ul | . f °* ,ce must be substantial in order to give us hope of immortality, 
but will foolishly insist that sound force, heat force, electric force, etc., are mere 
pioperties of matter, or modes of molecular motion! What incapacity for logical 
reasoning. It one form of force, by which an inert material body is moved, or 
energetically kept in its place, is substantial, or areal entity, then every force is 
as truly entitative or substantial. There may be, according to Substantialism. as 
great a diversity of character 111 the different forms of force, as in the differ¬ 
ent lorms of material bodies; yet no material body ceases to be substantial, 
because of its peculiar form, character,,or degree of tenuity, whether it be 
solid, liquid, vaporous, or gaseous. It is still matter and substance, whatever 
its mutations and changes maybe. This of itself ought to teach every careful 
and unbiased thinker that every form and manifestation of force, by which 
any observed phenomenon m nature, or any sensuous effect is produced, must 
be essentially substantial or entitative, since all physical effects presuppose sub¬ 
stantial contact of the thing effected with that which produces such effect. 
Hence, the vital force which moves the body of a living creature, must be 
as really substantial as are the mental powers of that creature which directs 
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and controls the movements caused by its vital energy. Hence, the vital force 
is as really substantial as is the spirit force, or psychical force, which is to con¬ 
stitute our substantial and personal identity in the immortal life. What would 
a substantial, immortalized spirit be worth without mental power, or if it did 
not live , or, in other words, if it did not possess vital force equally substantial 
with the spirit form? Thus, Substantialism reasons from the substantial existence 
of God, and of the human spirit, which all Christians admit, downward through 
mind, soul, life, instinct, to the unthinking and unliving forces of nature, deduc¬ 
ing the substantiality of the lower from the admitted substantial nature of the 
higher. If soul force is an entity, as appears by the effects it produces, then all 
other forces are proven to be entities by the same facts; or, magnetism being thus 
proven to be an entity, we reason upward step by stej) through physical forces, 
such as sound, light, heat, etc., through vitality, instinct, mind, and spirit, cul¬ 
minating in God himself, as the self-existent source and fountain of all force. 

From the foregoing it appears: 

1st. That force is not a mere property of matter, for while properties are 
always passive possessions, forces are ever active. 

2d. That force is substantial, i. c ., is An entity, as appears from its ability to 
affect the material, etc., and from the fact that it does sometimes exist apart from 
the material. 

3d. That while all force is substantial, it does not necessarily follow that all 
substance is ‘‘mere force.” 

4th. That while the forces of the world are different in kind and character, 
they are all necessarily substantial. 

God hasten the day when these truths shall be everywhere accepted; for inde¬ 
pendent of them, philosophy blooms into materialism, and Christianity finds, no 
support in science. That the time is at hand when the “ mode of motion” and 
“ molecular vibration ” hypotheses will be abandoned, and the substantial theory 
adopted, is evident from the fact that while Prof. Tait and others, “over the 
deep,” are beginning to see and acknowledge the truth, Mayer, Helmholtz, Tyndall 
& Co., stand speechless at the Marriage Feast, where Science and Religion are 
being joined in an everlasting wedlock. “ What God has joined together let no 
man put asunder.” 


DAYS OF CREATION. 


BY REV. THOMAS M. WALKER, D. D. 


Nothing in any language can exceed, in sublime simplicity, the narrative of 
Creation given in the first chapter of Genesis. It is simply a statement of facts. 
There is not the slightest intimation that would lead to even a suspicion that 
words were used m any other way than their primary or common signification. 
Nor is there found in any other part of the Bible a key to open a door to any 
other interpretation than that the earth was made, substantially as it now exists", 
m six days of twenty-four hours each. We cannot conceive that Moses under¬ 
stood the facts in any other way when he wrote this account; or afterward when 
he read on the tables of stone these words, engraven by the finger of God, “For 
in six days the Lord made heaven and earth, the sea and all that in them is, and 
rested on the seventh day, wherefore the Lord blessed the Sabbath day and hal¬ 
lowed it.” Nor can we conceive that the Israelites understood in any other way 
these same words as they were proclaimed by the voice of God from Mount Sinai. 
And we may further safely say, that for two thousand years after the giving of 
the law, no one understood this first chapter of Genesis in any other way than that 
the days were natural days of twenty-four hours each. And even beyond this, no 
one will deny, that with the knowledge or the facilities to know that then existed, 
no other interpretation was reasonable or possible. The conclusion then neces¬ 
sarily follows, if this interpretation is not the true one, that the language in this 
first of Genesis, and in the fourth commandment is misleading, and necessarily 
conveys a false impression. Can this be so? Can we safely admit that Moses, 
under inspiration, and the voice of God from Sinai meant long, indefinite, un- 
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equal eras in the past in which it requires the fancy of a modern geologist to see 
any resemblance to days? 

AVe are told that science has demonstrated that the work described in the 
first chapter of Genesis was not accomplished in six days of twenty-four hours 
each, and that the narrative of Moses and the revelations of geology can only be 
reconciled by allowing a day in the narrative to stand for an indefinite period. 
It is claimed that this is a legitimate use of the word, and is so used in other parts 
of the Bible. But no instance of this kind can be found, except where the tiling 
described, or some circumstance shows, at once and clearly, its indefinite use. 
There is nothing here, however, to suggest a meaning other than a natural day, 
and much to fix the time to twenty-four hours; such as numbering the days, first, 
second, third, and so on, ending with the seventh, which was to be perpetuated as 
a day of rest. So, likewise, not simply the word day, but the constituent parts 
of a day; evening and morning are named with no other apparent object than to 
emphasize the time allotted to each department of the work. 

The standing still of the sun at the command of Joshua is referred to as 
a similar instance, where the words were not understood until interpreted bv mod¬ 
ern science. The cases, however, are not parallel. It was clearly not the purpose 
in the one case to show anything in regard to the movement of the heavenly 
bodies, but simply to convey forcibly the fact that the day was extended, giving 
Joshua time to make his victory complete, and beyond this the whole record has 
only the force of a figure of speech. In the other case it was clearly the purpose 
of the writer to convey to the reader two definite conceptions, the order of the 
work, and the time consumed in its accomplishment. The order was light, the 
gathering together of the waters, vegetation, the heavenly bodies, living beings 
and man—the time was six days. The time was evidently as important as the 
order, and was made equally plain. Or again, the writer in Joshua describes the 
event as it appeared to an observer, and just as, even, an astronomer would now 
speak of such an event when not sitting upon his scientific throne. And so in 
Genesis, Moses describes what took place as it would have appeared to the reader 
if he had then been living and stationed at some point on the earth's surface. He 
would see the whole work accomplished in six days. Were, these, then, six nat¬ 
ural days? or were they periods equal in time to thousands or millions of years or 
ages? Great eras there have been in the history of the earth. This no one denies; 
but have there been just six and no more? and are they sharply separated? or, 
indeed, is there anything about them that would suggest to an intelligent mind 
the thought of their having any similarity to days? Our dull imagination caft see 
nothing of the kind. 

If we yield the simple, natural interpretation of this narrative we vastly 
weaken the defense of the Bible; or what is equivalent, we weaken confidence in 
human ability to understand it. If the world for more than two thousand years 
necessarily misunderstood this simple statement of facts in the first of Genesis and 
has been under the necessity of awaiting the development of modern science, may 
the world not likewise be mistaken in regard to the meaning of other not more 
simple statements of facts in the Bible, such as relate to the birth and death and 
resurrection of Christ? What, even, shall we understand our Saviour to mean 
when he says to the thief on the cross: “ To-day shalt thou be with me in Para¬ 
dise ”? Did he mean that this should be before the going down of the sun, or at 
some time within the present geological era? May it not be possible, on this 
basis, that we must await some new development of science, or higher criticism 
for the meaning of these simple statements of facts? But do the revelations of 
science demand that the six days be understood to designate six indefinite periods 
succeeding each other in the past, and not six natural days as all Bible readers 
have understood until a recent date? 

The opening sentence in the Bible is remarkable for its terse comprehensive¬ 
ness. “In the beginning God created the heavens and the earth." By this we 
understand that the whole material universe sprung into existence from the creat¬ 
ing hand of God at the same time. But when that beginning was is not stated. 
It may have been fifty thousand or fifty million years or ages ago; or any time or 
period in the past eternity. Here is room for the wildest fancies of scientific spec¬ 
ulators. llevelation is wholly silent as to what took place during the period that 
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intervened between this beginning and the time when Moses opens his narrative. 
It is evident that this act of creation was not a part of the first day's work. The 
statement in this first sentence of the Bible stands too distinctly alone, connected 
with no time except the indefinite beginning, to be dragged in as a part of the 
first day's work. What took place between the beginning and the first day we can 
readily believe the wisdom of the Creator left to be made known in time by the 
discoveries in geology, and this especially rather than reveal it in language that 
would mislead until it should be superseded (we can hardly say explained) by the 
record of the rocks not unveiled till the nineteenth century. 

We certainly do no violence to the Bible or to any fact of science when we 
assume that Moses opens his narrative of the six days' work long eras after the 
beginning. Assuming this, then,.his account begins very naturally with a de¬ 
scription of the earth just before the work began. Thus he says: “The earth 
was without form and void, and darkness was upon the face of the deep." 
But whence came this confusion and darkness, as seas and continents, animals 
and vegetables, existed on the earth in great variety and abundance long before 
man, who was one of the subjects of the six days' work, appeared on the scene? 
In answer to this question we need only refer to the accepted geological history 
of the earth. What, we may ask, separated the geological days, granting the 
days to be indefinite eras? We will be told that they were separated by convul¬ 
sions and changes in the physical condition of the earth that involved in ruin all 
that belonged to the preceding era. We then do no violence to the possibilities 
of geology when we assume that such a convulsion took place before the era of 
man, and that vapor was evolved that shut out the light of the sun, and hence 
“darkness was upon the face of the deep." Then turning to the Bible we find 
Peter using this geological fact to silence the caviling infidels of modern times, 
who sneer at the possibility of another destruction and renovation of the earth. 
They say: “Where is the promise of his coming, for since the fathers fell asleep all 
things continue as they were from the beginning of the creation?" Peter charges 
ignorance upon these latter-day critics. “ For this they willingly are ignorant of, 
that by the word of God the heavens were of old and the earth standing out of 
the water and in the water, whereby the world that then was, being overllowed 
with water, perished." This perishing of the old world cannot refer to the 
Noachian flood; the description does not suit, and the language is too intense— 
but it does correspond perfectly with the description of Moses—“without form 
and void." Of this they were willfully ignorant. These unbelieving philosophers 
might learn this, not from the Bible, but from their own pet science. The only 
serious difficulty that seems to stand in the way of this hypothesis is, that forms 
of animals and vegetables that now exist on earth had existed long before the 
time that we assume as the beginning of the present era, and hence there could 
not then have been a total ruin or “perishing of the world that then was." But 
we can see no reason why, in renovating and repeopling the world, God should 
not reproduce forms that had existed before as well as produce new ones, making 
changes here only so far as to correspond with changes in the physical condition 
of the earth. This is in harmony with God's plan, everywhere seen, to bind in¬ 
finite diversity in a compact unity. 

Granting as true what we have assumed, then, the six days' work appears in 
glorious sublimity. From darkness and chaos the earth emerges, under the might 
of God, day by day, in perfect order, to its grand completion on the sixth day, 
with man as the last and crowning act of his hand. The simple narrative in 
Genesis gives us the time and order of this work—“ And the spirit of God moved 
upon the face of the water, and God said, Let there be light, and there was light." 
Or at the command of God the vapor, that darkened the earth, parted to the 
extent that the light of the sun reached the earth as through a thick cloud, thus 
establishing day and night in regular succession. Then on the third day the 
command is given, “ Let the waters under the heaven be gathered together in one 
place, and let the dry land appear." What than followed is described in inimita¬ 
ble style in Ps. 104, “'The waters stood above the mountains. At thy rebuke 
they fled; at the voice of thy thunder they hasted away. They go up by the 
mountains; they go down by the valleys, unto the place which thou hast founded 
for them. Thou hast set a bound that they may not pass over; that they turn not 
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again to cover the earth.” Does this describe an event that was in process of 
accomplishment thousands or millions of years? Or was the work all performed in 
a few hours in the morning or evening of this, to our conception, almost inter¬ 
minable day, and the remainder was rest? How is it? Then on the fifth day 
God said, “ Let there be lights in the firmament of heaven.” Then the clouds dis¬ 
appear, and the sun and moon and stars, in all their glory, are visible from the 
surface of the earth. In this the writer describes the event as it would appear to 
a beholder from the earth, and not in the technical language of science, which 
here would have been sadly out of place. 

Thus the narrative goes on in the same simple strain in the account of the 
production, on the fifth and six days, of the fowls of heaven and beasts of the 
field, the whole work culminating in man, and then follows the seventh day of 
rest, to be perpetuated as a weekly sabbath to the end of time. 

Now we may ask, is there a solution of the problem of creation in its order 
and duration that is more beautiful than this, and one attended with fewer diffi¬ 
culties ? In this line no fact of science is called in question, and the beauty and 
simplicity of the Bible narrative are preserved, and the entire field of scientific re¬ 
search is left open. 


IS MATTER HETEROGENEOUS OR HOMOGENEOUS? 


BY HENRY A MOTT, PH. D., F. C. S. 

According to the Substantial Philosophy matter is considered to be perfectly 
homogeneous. A mass of matter may have porosity, but the matter itself is ho¬ 
mogeneous. 

" When a mass of matter is expanded by the application of heat, every particle 
(so to speak) expands—a grain or the million million millionth part or any further 
millionth part of a grain of matter expands just as we see one pound or one ton 
expand. The expansion is not due to the separation of the par tides farther apart, 
but to the expansion of every particle as the mass is seen to expand. A gas is 
simply a highly attenuated condition of any particular form of matter, and de¬ 
pends for its existence on the temperature of the medium in which it is found. 
The normal condition of all the elements and their compounds is the solid, and 
this view was first pointed out by Dr. A. Wilford Hall. It is on account of the 
presence of the substantial heat-force, in different degrees, which determines 
whether an element or its compounds can exist as a liquid or a gas. Deprive a 
liquid or gas of its heat and the result is a solid. Experiment has shown that if 
any of the gaseous elements, which exist as such at the average temperature, be 
subjected to pressure and deprived of some of their heat, they will condense to 
a liquid, which can be poured from one vessel to another. The gaseous and liquid 
states of matter are forced conditions, and depend for their existence on the tem¬ 
perature of the medium in which they exist. 

As the word “particle” will be used frequently during the course of this 
article, it is best to understand what is meant by it when used in connection with 
the Substantial Philosophy. 

A particle of matter is a small mass of matter which is capable of being di¬ 
vided into smaller particles, these into still smaller particles, and so on ad infini¬ 
tum. In other words, according to the Substantial Philosophy, matter is subject 
to infinite divisibility. 

With these brief remarks let us proceed to consider such arguments as have 
been advanced to show that matter is heterogeneous and not homogeneous. 

The modern theory regards matter as composed of molecules, and these in 
turn of atoms. 

The molecule is, according to the physicist, that portion of a substance 
which moves about as a whole, so that its parts, if it has any, do not part com¬ 
pany during the motion of agitation; and, according to the chemist, the molecule 
is the smallest particle of a substance that can exist and still possess the prop¬ 
erties of the substance. The atom, never having an isolated existence, except in 





104 


THE MICROCOSM. 


and during a chemical change, Prof. Tait 1 says: “ We have made certain steps 

toward the knowledge of the nature of particles or molecules of matter; but as to 
the question of atoms—that is to say, whether, in going on dividing and dividing, 
if we could carry the process far enough, we should finally arrive at portions of 
matter which are incapable of further division—that is a question, I say, whose 
solution seems to recede from our grasp, as fast, at least, as we attempt to ap¬ 
proach it.” 

The atom, however, is regarded as an infinitely hard particle by one school. 
While by another school it is regarded as a vortex ring, composed of a portion of 
a perfect fluid, supposed to fill all space, different from ordinary matter, but still 
endowed with inertia. The vortex atoms possess motion, which motion cannot 
be destroyed any more than the vortex atom can be cut. 

According to the first speculation, the atoms would have to be at a great 
distance apart, as experiment lias shown that there is no portion of matter what¬ 
ever that is not capable of further compression by the application of sufficient 
pressure. After the infinitely hard particles are brought together by compression 
naturally the mass could be compressed no further. Taking Newton's sugges¬ 
tion as correct, that the particles of air at ordinary pressure of the atmosphere 
had a diameter equal to about £ of their mutual distance from one another (i. e., 
of the distance from center to center), then it is obvious that if you were to 
compress a mass of air into Ay part each way in each of these dimensions, you 
would bring the particles in the various layers into contact with one another, and 
as the particles are supposed to be infinitely hard and incompressible, it would be 
impossible to compress the group further. Hence air could not be compressed to 
a smaller bulk than ( T ^ of of of the bulk (more correctly -pjVr) it has 

at ordinary pressures and temperatures. This result being inconsistent with what 
we know about the compression of gases, no value can be attached to this specu¬ 
lation, even if the atoms were considered to be at much greater distances apart. 
As to the other theory or notion that, what we call matter is only the rotating 
portions of something which fills the whole of space; that is to say, vortex-motion 
of an everywhere present fluid, such a theory must account for gravitation; while 
in general it is conceded that vortex atoms, if they be at moderate distance from 
one another, will not exhibit, in their behavior to one another, anything of the 
nature of gravitation. Again, this motion has to assume the existence of another 
medium than any yet proposed or known of, and of which there is no shadow of 
proof as to its existence. 

Still another school of philosophers propose to do away with anything mate¬ 
rial in the ordinary sense of the word matter—dispense with atoms altogether 
and substitute centers of force, mere geometrical points whiuh can exert repulsive 
or attractive forces; or rather such forces tending toward or from a certain point, 
but nothing at the point: except in some unexplained way-mass. So far as ex¬ 
ternal bodies are concerned, this point is supposed to behave just as an atom 
would do. Unfortunately for this theory, inertia cannot be explained, and, as 
Spencer has said, “ A center of force absolutely without extension is unthinka¬ 
ble.” “ The idea of resistance cannot be separated in thought from the idea of 
an extended body which offers resistance.” 

Some scientists would make “ every atom its own God.” Examination shows 
the proposition to be thus: Every atom, being self-existent, had the power in the 
beginning to adopt what laws of motion it pleased; so they all, by some myste¬ 
rious universal suffrage conveyed through the infinity of space, or through the 
immeasurable sphere of the primeval nebulse, mutually agreed on the law and 
intensity of gravity, and have steadily kept to their agreement ever since. If this 
proposition looks absurd, such scientists can blame no one but themselves, for the 
doctrine of inherent forces cannot be translated in plain English in any other 
way. To talk about “ self-contained energy ” is to say that a body can both 
expend energy and yet retain it, and still some scientists feel perfectly at home 
with such an idea. 

The above considerations, we think, do away with the idea of atoms, and the 
various arguments used to show that matter is built up of them. 

Now, as Prof. Tait says, “we have made certain steps toward the nature of 

1 u Recent Adv.Jn Pliys. Sci.” 
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particles or molecules of matter;” let us proceed to investigate tlie steps as pre¬ 
sented in the various arguments which have been advanced, and submit them to 
the light of Substantialism. Prof. Tait argues that because water can be de¬ 
composed by a galvanic battery into its constituent gases, this shows at once 
that there must be some limit to the division of a drop of water; a point we 
cannot pass without producing something different from water. There must, at 
last, come a state, he supposes, in division of tiie drop when any further inter¬ 
ference with one of the particles will make each fragment something other than 
water—will take away some of its oxygen, or a part of its hydrogen, leaving too 
much of the one and too little of the other. 

Such a weak argument as the above hardly needs an answer. Why did not 
Prof. Tait take a simple instead of compound substance, and then there would be 
nothing to decompose about it, if such decomposition ever could take place or 
had any need to take place in the simple division of a compound substance theo¬ 
retically down to infinity. The substantialist denies most positively that, by the 
simple division of a substance even to infinity, the proportions of the con¬ 
stituents composing the drop of water could be changed in any way by division. 
The relation of hydrogen to oxygen is as two volumes to one* and always remains 
so until the final point is reached—infinity, a point beyond the comprehension of 
the finite. 

It only minces things to talk about the division of a compound substance, and 
there being a limit to its divisibility because by some chemical or other process it 
can be decomposed into its constituents; for the fact is that until such process is 
applied the division can be kept up theoretically until infinity is reached. 

Even if the compound were decomposed into its constituents by the applica¬ 
tion of some process, while we would have no longer the original material (which 
would be ou/fault for applying the process), the constituents remain, which we 
can still divide and divide until their division enters the sphere of the unknown. 

Cauchy claims to have shown that there could be no separation of the various 
colors of light from one another, unless the particles of a substance were at a dis¬ 
tance from one another through which the light was passing, comparable with the 
length of the wave of light, or, at least, were not infinitely small compared with it. 
Therefore, it is claimed, matter cannot be homogeneous, as all kinds of light would 
travel with the same velocity in glass, just as in the air outside. 

Now since the average length of a wave of visible light is about rrfornr or ro^ 7 rrr 
of an inch, the grained structure of matter (the prism) must be very much more 
minute than the wave-length, for the dispersion would be greater than we find it. 

It is supposed that it is much less, about the y^nro part of the length of a 
wave of light—that is, in the course of one of these waves of light, which is only 
about the P ar ^ an inch in length; there cannot be much more than 10,000 

alternations from molecule to nothing and from nothing to molecule; using, 
then, the 10,000 and 40,000 as factors, the heterogeneity or grained structure of 
matter would be approximately 400,000,000 in the inch. 

If there was any truth in the wave-theory of light unquestionably some such 
result would be arrived at as just stated. The Substantial Philosophy, however, 
already teaches that light is an entity, a real objective thing—that light is an im¬ 
material. substance, one form of the force-element of nature. The dispersion of 
light through a prism is not due to any molecular structure of the glass or to sup¬ 
posed distances between the particles, but is due simply to the action of the sub¬ 
stantial light-force upon the substantial force of cohesion which holds the particles 
of the glass together. The particles of the prism are so held together by the force 
of cohesion that when a ray of light is allowed to pass through the prism the 
resident force of cohesion splits up the substantial light-force into more element¬ 
ary forms, and the amount of dispersion is entirely due to the material structure 
(so to speak, as put together by the force of cohesion) of the prism, and differs in 
prisms of different composition, as it does in various other substances which are 
equally able to dissociate and disperse the light. The supposed argument, based 
on the speculations of Cauchy, founded on an incorrect theory (the wave-theory 
of light) must be abandoned, as no argument at all in favor of showing that matter 
is heterogeneous instead of homogeneous. 
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Another method used for showing that matter is heterogeneous, as proposed 
by Sir William Thomson, is founded upon the amount of heat which would be 
generated by electrical action between particles of different materials when they 
are intimately combined together. 

It is well understood that when two bodies are electrified, one with positive 
and the other with negative electricity, they attract one another. Therefore if a 
plate of copper and one of zinc be connected by a metallic wire, however thin the 
plates or the wire, the force of attraction at once commences to exercise itself, 
altogether independent of the force of gravity. 

Now there is a force acting through a given distance; therefore the amount 
of work it can do can be computed, and if the zinc plate be allowed to come up 
to the copper plate the amount of work done by the electrical attraction can be 
ascertained. 

If an enormous number of plates were taken, piled one on another so that 
they touched only at one point, the amount of work done by the electrical attrac¬ 
tion if the plates were brought together could be calculated. By carrying this 
process far enough (*no matter how thin the plates) you would reach an amount of 
work, if in the form of heat, which would melt the whole of the zinc and copper. 

As we know the amount of heat generated when copper and zinc are mixed 
intimately in the formation of the alloy brass, it is claimed that the size of the 
particles can be calculated to account for their giving no more than the heat 
which is actually observed on their coming together. From calculation, Thom¬ 
son has deduced that if the thickness of the zinc and copper plates could be re¬ 
duced to about f irn-o ioo inr an inch* there would be an amount of heat pro¬ 
duced, by piling them together alternately, which would more than correspond 
to the quantity of heat which is produced by their chemical action when they are 
melted together. From this it is argued that the to o? rt o o o n part of an inch is 
considerably under the thickness to which a plate of zinc or copper can be reduced 
and still be zinc or copper, as we know and handle them. That is, in these 
metals the grained structure is of dimensions considerably exceeding tui hj uuWu ' 
part of an inch. 

Viewing the above in the light of Substantial ism, no such result is arrived 
at. In the experiments alluded to, we have to deal with three forms of the sub¬ 
stantial force element of nature. In the first place, we have to deal with the 
substantial force of cohesion, which holds together the particles of copper in the 
copper plate, and the particles of zinc in the zinc plate; and then we have to deal 
with the substantial force of electrical attraction, which tends to draw the nega¬ 
tively electrified plate of copper toward the positively electrified plate of zinc, 
and vice versa. Now, it is definitely established, according to the Philosophy of 
Substantialism, that force acts only upon force. Therefore, if we should pile up, 
in the manner stated above, 700,000,000 plates of copper and zinc alternately in one 
inch, and bring them together, the substantial electrical attraction would be capa¬ 
ble of acting upon the substantial force of cohesion sufficiently to cause this 
force to be modified from the condition it exercises itself in the solid plates, to 
the condition under which it exists in the fluid or melted state of the copper and 
zinc; and this change takes place or results from the substantial force of elec¬ 
trical attraction acting upon the substantial cohesive force in such a way as to 
cause part of the cohesive force to be converted into sufficient substantial heat to 
reduce the solid plates to a fluid mass. 

The value of Sir Wm. Thomson’s experiment is not to show then that mat¬ 
ter is heterogeneous, but is of great value to Substantialism, as it shows approxi¬ 
mately (as the result is only supposed to be accurate by thirty or forty per cent.) the 
amount of electrical attraction necessary to convert part of the substantial cohe¬ 
sive force into substantial heat, and, in fact, overcome the force of cohesion in 
solids, like copper and zinc. The accuracy of this position is enforced by 
the fact, that naturally in a solid more cohesive force is required to hold the 

f ):irticles together than is required in the fluid state of matter—a state where very 
ittle cohesive force is at work; it therefore follows that in reducing the substan¬ 
tial force of cohesion present in the solid so as to leave just sufficient for the fluid 
condition something must become of the excess. The fact is that to the excess of 
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cohesive force in the two states of matter ( i . e., solid and fluid) we are indebted 
for the substantial heat-force which brought about the physical change converting 
the solid copper and zinc into a fluid or melted mass. 

{To be concluded in the next number.) 


THE SUBSTANTIAL PHILOSOPHY AND MERCERSBURG THEOLOGY. 


BY REV. J. I. SWANDER, A. M., D. D. 


We open this paper with what may be regarded by some as a very startling 
declaration, viz.: “Either the Substantial Philosophy is correct as to its essential 
points and peculiar claims , or the Christian church has , for eighteen centuries , 
been doing an astonishingly extensive business on an exceedingly small and ques¬ 
tionable capital.” 

The last part of the foregoing proposition we cannot for a moment entertain 
as true. Objective Christianity cannot yet be measured by any subjective appre¬ 
hension thereof. The church is better than many of the teachings and theories of 
Christian schools. How greatly it is to be desired, that “ the king’s daughter, 
all glorious within ,” should be permitted to appear equally glorious without; and, 
with “ the virgins,” her companions that follow her, come up out of the wilderness 
of false teachings in science, leaning upon the substantial arm of her beloved! 
The religion of Christ is not a mere philosophy, and yet it, of necessity, involves 
concrete philosophic principles. Without such principles in veritable substance it 
could never have had an origin in God, a mission in man, nor a real existence in 
the world. The essential principles of the Substantial Philosophy were always 
present in the world, and the world was made by God according to the workings 
of its invisible forces. In these latter days Substantialism, as a system in the 
process of formulation, came to its own, and yet its own, involved in the dusky 
clouds of materialism, knew it not until the day-star arose in “ The Problem of 
Human Life,” and poured the prophetic beams of a newly-discovered truth upon 
the sombrous horizon of the human race. Even since the day of Pentecost has the 
light been shilling in darkness, while the darkness comprehended it not, so far as 
prevailing theories and current teachings of science had anything to do with such 
comprehension. Christianity, being a substantial and objective power in the 
world, was dependent for neither reality nor success upon a correct scientific ap¬ 
prehension- of itself by the world. Under favorable circumstances, and in the 
presence of essential conditions, it generated in many millions of individuals a 
faith which was for them not only the substance of tilings hoped for, but also the 
victory which overcame the world, notwithstanding its false philosophy. Noth¬ 
ing short of such substantial light could have led the most vigorous nations of the 
world forward for eighteen stormy centuries in the central channel of the world’s 
civilization and intellectual progress; and nothing less than such substantial force 
could ever have sustained the church in her constant conllict with the powers of 
darkness and the principalities of perdition. 

AVe are, therefore, compelled to accept as true the first member of the propo¬ 
sition standing in the lead of this article. There is but one way to attempt an 
escape from such a conclusion, viz.: To assume that the (higher and more spirit¬ 
ual realm of nature, as it reaches its completion in man, and in the Son of Man, 
who is at the head of a supernatural order of things in his mediatorial kingdom, 
is permeated with and perpetuated by objective entities and invisible forces, and 
that the lower department of this one stupendous universe, as usually studied in 
the common school of physics, is (according to the current teachings of science) 
destitute of all forces except such as are supposed to be generated in matter and 
propagated by favorable combination or molecular motion. Such an assumption, 
however, would be just as untenable as it is unreasonable. There is no reason 
whatever to suppose that God would place invisible entities and force elements in 
one realm of being, and, in the absence of all corresponding substantial force, 
either abandon the other, or permit it to operate itself by the constitutional in¬ 
ertia of its material molecules. No one, without embracing the most laughable 
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absurdity, can for a moment suppose that that God, of whom are all things, would 
build a two-storied creation with no single design and organic connection running 
from cellar to dome; and that he would ordain two diametrically contradictory 
laws, one to operate the lower story in from without, and the other the upper 
story out from within. If that were the case in fact, we could conceive of but 
one possibility as to Jehovah’s purpose in such a line of proceedings, viz.: That he 
intended to contradict himself, and by so doing drive the human family into the 
frigid zone of infidelity, and all the rational creatures of the universe to the re¬ 
motest bounds of hopeless atheism. 

The last supposition cannot be entertained as reasonable with reference to 
Him who always acts wisely and beneficently in working out the organic unity of 
his one comprehensive design. On the other hand, this is just what much of our 
atheistic and theistic materialism has been doing in its inability and unwilling¬ 
ness to see the invisible forces of nature, and by its consequent false interpreta¬ 
tion of nature’s laws. Thank Heaven, a better day is dawning! Substantialism 
has ordered a halt to such a crazy tendency in the world’s most popular trend of 
thought; and yet the Substantial Philosophy will never be able to go forward in 
the accomplishment of its highest mission for the glory of God aud the happiness 
of men, until it shall have carried its laudable work into the higher domain of the 
ethical, and applied its fundamental principle to assist in the solution of those 
problems which lie within the sphere of the Christian church. It is, therefore, 
very important that the church of God throughout the world should know the 
present as the day of her gracious visitation. We say gracious visitation, because 
God gives more grace through true philosophy than through lame and rickety 
theories of theology. “ Lift up your heads, 0 ye gates; and be ye lift up, ye 
everlasting doors ” of Zion; and the blessings of Substantialism shall come in; 
and standing at the holiest altar of the Most High, it will proclaim to reason and 
faith through all the land, and unto all the inhabitants thereof: Hear, Oh Israel; 
the Lord thy God is the one God who evolved or spoke the universe into existence 
from himself, and will, through the constant operation of substantial forces, carry 
forward his design until the whole creation shall reach its ultimate destiny, and 
fill its highest mission in rolling back the substantial waves of declarative glory to 
encircle the grand majesty of his substantial throne. 

It is to the credit of the Christian religion that many of its professors and 
advocates were ready to embrace the Substantial Philosophy upon its first appear¬ 
ance among men. On the other hand, it is mutually commendatory to Substan¬ 
tialism that it was not welcomed into the world by any one Christian denomina¬ 
tion more than another. Its reception by Christian ministers and members of 
all churches bears testimony to its genuine catholicity as a system of philosophy. 
“ Strangers of Pome, Jews and proselytes,” all hear the new philosophy speak 
from the inner sanctuary of nature the intangible forces and “wonderful works 
of God.” True, we would almost naturally suppose that it should have received 
its first most cordial greeting from men whose schools of philosophy and theology 
had emphasized the existence of objective entities in the constitution of the world. 
Yet such is not the case in fact. The reverse may be slightly true. Like Esaias 
Substantialism can now be very bold, and say, I was found of them that sought me 
not; I became manifest unto them that asked not of me. How history does 
repeat itself! The Christ of God came first to his own, and his own received 
him not. Jesus appeared a Jew among Jews, and yet they looked upon him as a 
root out of dry ground. They saw in him neither form nor comeliness, although 
they had rocked the promises of Heaven in the cradle of their theocracy for many 
centuries, and nursed the coming Messiah in the bosom of their church for more 
than a thousand years. The writer, having a limited acquaintance with Mer- 
cersburg theology, and knowing that it contains some things in common with 
Substantialism, was once naturally disposed to wonder why the latter, upon its 
first appearance in the world, did not receive a more general greeting by the advo¬ 
cates of the former. But amazement has vanished away before the light of his¬ 
tory. Our solution of the puzzle has been given in one of our former com¬ 
munications to The Microcosm. The key to the solution is found in the 
compounded and confounded principle of prejudice and infidelity which once 
prompted the question: Can any good thing come out of Nazareth? Had Sub- 
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stantialism made its first appearance in the University of Marburg, Heidelberg, 
Erlangen, Berlin or Bonn, as the production of some titled German professor; or 
bad it been first announced, even by some great apostle of evolution, from the 
Chair of Natural Philosophy in the Royal Institution of Great Britain, or from 
the eminent Prof. Tait in the University of Edinburgh, it is quite possible that 
some of our Mercersburg leaders would have tossed their best beavers into the air 
with a shout: Lo, this is our god; we have waited for it. 

For twenty-eight years we have been an earnest disciple in the Mercersburg 
school of philosophy, and as such we continue even unto this day, with our pen in 
hand to defend it, according to our limited ability, so far as it embraces and ad¬ 
vocates the truth, against all enemies whomsoever, domestic or foreign. Why 
should we do otherwise? Under God it has saved us from the infidelity of mere 
subjective theology, as well as from much sentimental nonsense in religion. 
Brought as a seed-thought from Germany by that pious and learned young phi¬ 
losopher, Dr. Frederick Augustus Rauch, and planted in American soil, it is here 
to stay, and can be driven from the field no more than midnight can abolish the 
ordinance of sunrise. For more than a quarter of a century it has been taught in 
Franklin and Marshall College, Lancaster, Pa. It has also been ably advocated in 
the Reformed Quarterly Review by some of the most scholarly men and vigorous 
thinkers of the age. Before the dawn of Substantial ism it was the most splendid 
organic apprehension of the truth that ever challenged the reasonable considera¬ 
tion of thoughtful men upon the American continent. Its distinguishing excel¬ 
lency and peculiar merit consisted not altogether in the fact that it viewed crea¬ 
tion as essentially one organic whole with the Christ as its throbbing heart-center, 
but also and rather in its claims that the higher moral and spiritual spheres of the 
world by their very constitution possessed objective entities whose real existence de¬ 
pended in no sense upon the subjective exercise of the individual's faculties and 
powers. At times these great truths were brought forward and emphasized wLh 
such stress of earnest zeal as to make Mercersburg apostles the targets for all the 
sharp-shooters who could fortify themselves behind the various subjective theories 
in philosophy and religion. As time rolled on, however, the great principles of 
truth thus advocated by the Mercersburg school began to be regarded bv many as 
something indispensable to a successful defense of the faith once delivered to the 
saints. At this we have not been astonished. We have, however, been amazed at 
the treatment given by some of the Mercersburg philosophers to the valuable 
counterpart and very foundation principle of their philosophy, as brought to light 
by A. Wilford Hall in the “Problem of Human Life,” and as since advocated in 
The Microcosm. Where now is Franklin College? Where is the successor to 
the historic institution which one hundred years ago was established mainly by 
the exertions, and endowed partially through the contributions of Dr. Benjamin 
Franklin, from whom also it received the name which is above every name 
found upon the list of America's colonial philosophers? Where is the con¬ 
sistency of the men who were once considered worthy of being known as the dis¬ 
ciples of the immortal Dr. J. Williamson Nevin? Have they lost their courage? 
Have they fully satiated their philosophic maws with a possession of one half of 
the truth? Or is Mercersburg philosophy something so high on transcendental 
stilts as not to be able to apply itself in searching after the deep things of God 
and the intangible force elements of nature as they authenticate themselves in the 
general domain of physics? 

We have before us a letter from one whom we regard as the fairest represent¬ 
ative and ablest advocate of Mercersburg philosophy—a Christian gentleman and 
scholar, in whose presence we are always proud to stand with reverential attitude. 
Hear him speak. He says: “The chief point of Mercersburg philosophy is its 
view of an objective real spiritual world, or sphere of being from which the phe- , 
nomenal world has its source, and by which it is constantly upheld. Truth is an; 
objective spiritual essence, as also the beautiful and the good.” Very “ beauti-* 
ful,” very “good” and very true! But why stop at the halfway-house when in 
search after all the “essence” of the whole truth? If Mercersburg philosophy 
teaches that there is an objective essence underlying the phenomenal in the world 
of ethics and esthetics, why should it be thought a thing incredible when Sub- 
stantialism not only teaches the existence of corresponding immaterial force ele- 
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ments in the lower strata of nature, but also brings forward abundant evidence to 
prove that its teachings are correct? If truth is an “essence,” why should the 
school of philosophy, which teaches such truth, so stultify itself before high 
heaven and all the world as not to concede the truth of what has been reasonably 
claimed and logically proven true? If truth is an essence, why not admit that 
sound, heat, gravity and magnetism, are essential substances from which corre¬ 
sponding phenomena in the physical world have tlieir “source,” and by which it is 
“constantly upheld”? Have Mercersburg philosophers made this admission? 
borne of them have done so most heartily. Others begin to see the fundamental 
tenets of Substantialism “as trees walking.” But as a school of philosophy Mer¬ 
cersburg lias not yet believed with the heart unto scientific righteousness, and 
made confession with the mouth unto a substantial salvation. 

On the other hand, its great and historic institution of learning at Lancaster, 
la,, lias placed itself, by implication, in the awkward attitude of either indiffer¬ 
ence or opposition to a veritable though revolutionary system of newly discover ed 
facts, phenomena, and logical deductions in science, which Benjamin Frank! > 
would have received with greater emotions of delight than those which are sur. 
posed to have filled his philosophical soul when he caught the lightning in thi 
clouds, conducted it to the earth, and caged it in his little demijohn. And what 
was the reception given to Substantialism in the institution where the spirit of 
that great philosopher is supposed to vapor, and where the name of Franklin is 
used as an inheritance of honor ? Scarcely had “ The Problem of Human Life” 
been circulated in the states of the American Union, and made a visit to some of 
the nations across the waters of the ocean, announcing not only the counterpart, 
but also the justification of the Mercersburg philosophy, by presenting the in- 
ialhble testimony of nature's right interpretation, than the professor of nat¬ 
ural science and chemistry unsheathed his “two-edged sword,” and began to 
carve the air as though “ hell herself had oped her dolorous portals to the peering 
da\ ol truth, making it possible for the very devil of unscientific fallacy to 
escape from the authorized version of his undulatorv realm. 

\es, gentlemen of the Mercersburg school, we are sorry to witness your want 
of discernment, courage and perseverance in that mighty trend of-philosophic 
thought m which, fora quarter of a century, we have been companions in tribula¬ 
tion. Although we have all left Sodom for the same common cause, the writer 
cannot tarry with you at the incestuous little city of Zoar. “Walked we not in 
the same spirit? Yea, ye did even run well.” Who did hinder you that ye should 
not continue on the same line of logical deductions to the goal of the glorious 
race? Having begun in the spirit, are ye now made perfect by molecular motion? 
Have ye suffered so many things in vain? if it be yet in vain. We have been per¬ 
secuted together. For this additional'reason we are loath to leave your company. 

. . shall never consent to any such unnecessary separation. Our substantial 
spirits shall still commune together in that “objective real world or sphere of 
being from which the phenomenal world has its source, and by which it is con¬ 
stantly upheld. If you cannot yet hear the music of something better than 
undulatoi} bagpipes, and recognize the other force elements of nature, we are 
willmg to wait for youradvancement along the line of a more comprehensive and 
catholic philosophy. We shall not become impatient at vour slow progress for 
we love your company. Neither shall we ever fail to thank God for the prepara- 
tory benefits derived from your masterly advocacy of one section of the truth. We 
shall inquire at the Mercersburg oracle and consult its splendid published litera¬ 
ture m all the philosophic inquiries of our future. It may be neither willing nor 
able to accompany us in the domain of physical research, but its following wTll be 
only a question of time. We are going forward. Our coadjutors are not of them 
who either loiter by the way, or draw back into materialistic perdition. 

_ , Believing that in science, as well as in religion, the logically “ just shall live 

by faith in the invisible, we propose to advance as long as we find ourselves 
keeping company with revelation, reason and the right use of common sense. 
3tou may tell us that we are presumptuous, and that only “ mortals rush in where 
angels tear to enter. If so, we shall still choose the conservative courage of such 
mortals in preference to the radical cowardice of more scholastic angels. Come 
and go with us, and we will show you entities which have been hid from “the 
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wise and prudent/’ to be revealed in these last days unto—well, unto babes; for 
of such is the Kingdom of Heaven, and the Kingdom of Substantialism, with its 
invisible power and inevitable glory. Yes, come and go with utf, and we will 
guide your flight to a realm of truth, which m other ages was not made known 
unto the sons of men, as it is now revealed unto those who believe with rational 
consistency in the whole “real objective world, or sphere of being, from which the 
phenomenal world has its source, and by which it is constantly upheld.” Stand¬ 
ing thus at the altar in the substantial sanctuary of Nature, you will experience a 
confirmation of your Christian faith as you survey the grand system of infinite 
and finite entities, more real than Arcturus with his sons, more glorious than the 
bands of Orion, and more responsive to the constitutional yearnings of your death¬ 
less spirits than all the sweet influences of the Pleiades. 


ON THE EEALITY OF FOECE.’ 


BY WALTER R. BROWNE, M. A., M. INST. C. E., 

Late Fellow of Trinity College , Cambrridge . 2 

The Eoval Society of Edinburgh have lately published the first part of an 
essay on the* laws of motion, by Prof. Tait, F. E. S. E. This essay is a further 
development of the views upon force and upon the proper mode of presenting the 
principles of mechanics, which arc set forth in the article on mechanics by the 
same author in the new edition of the Encyclopedia Britannica. Their appear¬ 
ance in such a publication, together with the weight attaching to the name of 
their author, is sure to give to these views great currency and authority; and I 
trust therefore it will be considered only just that they should be submitted to 
careful but fearless criticism. 

The main point of difference between Prof. Tait and previous writers on 
mechanics is the view which lie takes of force. Force he takes to be a mere ex¬ 
pression, an abridged notation for some such word as “the time-rate of change of 
momentum,” having no real objective existence whatever. Accordingly it should 
be possible, and is even desirable, to expound the whole of mechanics without in¬ 
troducing this word at all, and so without giving the student a chance of mistak¬ 
ing it (as he is certainly prone to do) for the symbol of a real existence. In pre¬ 
paring his article for the encyclopedia, however. Prof. Tait found it difficult to 
make this desirable change; and accordingly that article proceeds on the old lines 
until it arrives at the last chapter, where the new discovery is set forth and ex¬ 
panded. In his recent paper Prof. Tait proposes to supply this defect, and to 
give a sort of outline of a new Principia , in which the term force is absent, and 
replaced by the purely abstract conception which is its only proper signification. 

I shall not criticise this first installment of the work, only remarking that, 
before studying the laws of motion, the student will apparently have to master 
such conceptions as those of potential energy, conservation of energy, quaternions, 
vectors and scalars, the principle of least action, etc. I am thankful, at least, that 
I was myself taught mechanics before its text-books were constructed on the new 
principle. But the new treatise will not need much discussion if its raison cVetrc 
(the non-objectivity of force) is shown to be erroneous, and it is this point to which 
I wish to address myself. Turning to the article “Mechanics” in the new en 
cyclopedia, which alone supplies the evidence on which this rests, we find, as 
already mentioned, that the new conception of force, as something without ob¬ 
jective existence, is only hinted at the beginning, and then relegated to an appen¬ 
dix at the end, the whole of the results being developed in the ordinary manner. 
This appendix of “General Considerations” is therefore the place where we are 
at last to find the evidence we seek; and here, in fact, we do find it, put in the 

i We submit a review of Prof. Tait on Force by the distinguished English engineer Walter R. Browne, 
for the benefit of the readers of The Microcosm, requesting that they compare the review here pre¬ 
sented with the review written by the editor, and published in the October number. At some future 
time we shall consider some of the arguments presented by Browne, especially the views he advances 
respecting centers of Force. * Phil. Mag., Nov., 1883. 
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it may bo, to have an objective existence, 
c., because experiment teaches us that its 


simplest and clearest form; so that we are at once able to examine and estimate its 
value. It is all confined to a very few paragraphs (291-295), and may be ex¬ 
pressed in the’following propositions: 

(1) We believe matter, whatever 
chiefly because it is if conserved,” i, 
quantity cannot be altered. 

(*) r pJ ie °?ty m nature which is also conserved in this sense is energy. 

(3) therefore, energy is the other objective reality in the physical universe’: 
and we must -ook to it for information as to the true nature as of what we call* 
force. 

(4) Taking as the simplest case the fall of a stone toward the earth, we find 
the equation o Mv =^h, which may be interpreted as stating that the kinetic 
energy acquired is equal to the force acting, multiplied by the distance fallen 
through. But if we introduce the element of time, by means of the relation 
h=V> this equation at once becomes^’ =W. 

(5) Hence force appears in a new light. It is now the time-rate at which 
momentum is generated in the falling stone. 

(6) But a mere rate, be it a space-rate or a time-rate, is not a thing which 
has objective existence. No one would confound the hank rate of interest with a 
sum of money, nor the birth or death-rate of a country with a group of individual 
human beings. 

(7) Therefore, force, being a rate of generation of momentum, is not an ob¬ 
jective reality. 

I do not think Prof. Tait can quarrel with this mode of stating the argument 
which is mainly in his own words. It is a clear and connected chain of reasoning 
and, therefore, the conclusion may be overthrown by overthrowing any one of the 
premises. It may be thus overthrown, unless I am mistaken in°more ways than 
one. 


First, we may proceed to attack Prop. 1. That conservation cannot be the 
ordinary ground for believing in the objectivity of matter is simply proved bv the 
iact that the mass of mankind have always believed (and, according to Prof. Tait, 
believed rightly) that matter exists, without having any idea what conservation of 
matter means, nay, more, while believing that matter is not conserved. 

And if it be said that it is not a question of what is, but what ouo-lit to be 
the evidence for our belief, this does not affect my denial. Wo believe matter has 
an objective existence, not because it is conserved, but because it persists; in other 
words, because it has effects upon us which are regular, constant, can be re-experi¬ 
enced at will, and have all the other characteristics of an independent object. 
This proves to us that matter exists now; but it does not even begin to prove that 
it has always existed and will always exist. I have not the slightest difficulty in 
conceiving that the universe may be annihilated to-morrow, though I am sure that 
it exists to-day; even as Prosperodid not mean to deny the reality of cloud-capped 
towers and gorgeous palaces, while asserting that they would one day become as 
the baseless fabric of a vision. 

Secondly, we may challenge Prop. 3. We have only to put it in a general 
form to see its weakness. It would then run thus: “ We believe a subject of 
thought, X, to have a characteristic. A, chiefly because it has another character¬ 
istic, B. There is another subject, Y, which also lias the characteristic B: there¬ 
fore, it also, and independently, has the characteristic A.” It is clear that this 
does not hold unless we assume the characteristic B to be always and necessarily 
implied by A. But, obviously, this need not be the case. Thus, I may believe 
Camoens to be a gieat poet chiefly because a great many people have considered 
him as such; but a great many people have considered Mr. Tupper a great poet 
and yet I am not logically bound to accept their verdict. But apart from this’ 
there is another flaw in the proposition; for the subject Y, though really having 
the characteristic A, may be simply another form or a function of subject X- o“ 
again, both mav be functions of a third subject, Z, which has the same charac¬ 
teristics. In either case Y is not a separate independent possessor of B. The 
latter supposition really holds m the case of energy, as will bo seen hereafter 

Thirdly, we have a still more important and obvious fallacy in Prop 5 
which is really the key of the whole. It needs only to be stated in order to be- 
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come evident. It is the fallacy that because one thing, A, is proportional to and 
measured by another, B, therefore A is the same as 13, and nothing else. To 
show that we have here a real instance of this general fallacy, we have only to 
put side by side Newton's second law, as quoted by Prof. Tait himself (“Ele¬ 
ments of Nat. Phil./' 1873, jo. 66), and the words stated in Prop. 5. Newton, 
law 2: Change of motion is proportional to the impressed force. 

P ro P* Force is the time-rate at which momentum is generated. 
I he fundamental difference between Newton and Tait, and the fallacy mentioned 
above, could not be more clearly illustrated. Nobody, 1 presume, will assert that 
Newton meant to identify the two tilings spoken of. We do not say that the 
queen is proportional to the Empress of India, or a triangle proportional to a 
three-sided rectilineal figure. The absurdities into which we should fall if we 
adopted this view generally will be patent to everybody. For instance, we must 
say that the heating-power of a fuel is a certain number of pounds of water and a 
degree on the mercury scale, and so forth. But we need go no further than the 
equation given by Prof. Tait himself in Prop. 4. The expression on the left-hand 
side is the energy acquired, and that on the right-hand side the force multiplied 
by the distance. According to Prof. Tait the force is not objective, because the 
symbol representing it expresses the time-rate at which momentum is generated; 
while the energy is one of the two objective existences which are beyond the reach 
of cavil. But if we interpret the expression for the energy in the same fashion, 
we find that it is a mass (t. a weight, W, divided by a velocity, g) multiplied by 
the square of a velocity (or rate of motion), and divided by two. We are therefore 
bound to regard as non-objective something which may"be expressed as a time- 
rate of momentum; but we are bound to regard as objective something which may 
be expressed as a weight multiplied by the square of a rate, and divided by twice 
another rate.. It is difficult to see how this can be supported; or, again, why an 
argument which is true for one side of an equation may not be applied to the 
other. r 

. . ^ ie on ty other mode in which Prof. Tait proceeds to prove the non object¬ 
ivity of force is a curious one; it proceeds by anecdote rather than argument 
After observing that the third law of motion tells us that force is always dual, and 
that to every action there is always an equal and contrary reaction, he goes on thus 
(Art. 289): “‘Do you mean to tell me/said a medical man of the old school 
/that if I pull a “subject" by the hand, it will pull me with an equal and oppo¬ 
site force?' When he was convinced of the truth of this statement he gave up the 
objectivity of force at once." 

I cannot help thinking that this gentleman was not only a doctor of a very 
old school, but a very old doctor of any school; for I have in vain endeavored to 
discover in this rebellious behavior on the part of subjects anything which could 
constitute any reason—physical, metaphysical, logical or otherwise—for believing 
or not believing m the objectivity of matter. Why a thing should be real if left 
to itself, but become unreal and fictitious if it is opposed^to something equal to 
itself, is a puzzle. We may conceive our doctor arriving at very singular conclu¬ 
sions if lie carries out the same principle consistently. Thus the celebrated Irish¬ 
man, who complained that it was not his fall that hurt him, but the stopping so 
suddenly, might have been told that he was in error; his fall was an objective 
action, but when it was stopped by the equal and opposite action of the earth, it 
became a mere rhetorical figment. Again, if a gentleman squeezes a lady's hand 
that is an objective fact; but if she squeezes his in return, then it becomes merely 
a subjective impression. This would not interest the doctor, but may be a useful 
hint to younger practitioners. If it be objected that in these cases the opposition 
is temporary, while in the case of force it is permanent, I would reply that per¬ 
manence, teste Prof. Tait himself, is a proof of reality rather than the reverse. 
And I still inquire in what way the existence of two equal and opposite causes 
proves the unreality of either or both of them. 

There is one deduction from the new view, which Prof. Tait makes himself 
(Art. 297), and which deserves notice. He observes that “ equivalent quantities 
must always be expressed by equal numbers, when both are measured in terms of 
the same system of units. It appears, therefore, from the conservation of energy 
dnectly, that potential energy must, like kinetic energy, be of dimensions 
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[ML 2 T - *]. Now it is impossible to conceive of a truly dormant form of energy 
whose magnitude should depend in any way on the unit of time, and we are, 
therefore, forced to the conclusion that potential energy, like kinetic energy, 
depends (in some as yet unexplained, or rather unimagined, way) upon mo¬ 
tion. . . . The conclusion appears inevitable that, whatever matter may be, the 
other reality in the physical universe—energy, which is never found unassoci¬ 
ated with matter—depends in all its widely varied forms upon motion of matter.” 

Now I should have thought it an accepted principle in science that if a train 
of reasoning is found to lead to a conclusion which not only has not been ex¬ 
plained, but of which no explanation has been imagined—m other words, which 
is not only a mere unsupported hypothesis, but as to which no hypothesis can, by 
the wit of man, be framed—then that is sufficient reason for concluding, not that 
the unimaginable is inevitably true, but the reasoning is inevitably false. It will 
be a bad day for science when its leaders forget the principle of which Newton 
was so brilliant an exponent—the principle, namely, of distrusting your con¬ 
clusions the moment they are shown to be incompatible with ordinary matters 
of fact. 

But in the present case the particular flaw in the argument (apart from the 
general question at issue) is easily seen by an instance. Let us suppose a current 
of water (it is an ordinary case) running through a fan water-meter, the disk of 
which it keeps in rotation, and then passing by a pipe into a tank. When this is 
over the quantity of water which has come to rest in the tank should be the same 
as that which has passed through the meter; but this will be indicated by the 
counter, i. e., by the number of revolutions which the disk of the meter has made 
in the time. Then, following Prof. Tait’s reasoning, we should say.’ “ It is im¬ 
possible to conceive of a truly stationary mass of water whose magnitude should 
depend in any way on the number of revolutions of a meter, and therefore we are 
forced to f the conclusion that the water in the tank must really be continually 
causing the revolution of a meter, though we cannot explain or even imagine 
where the meter can be.” To this it would be sufficient to reply that the 
water was measured, not when it was at rest, but when it was moving; and so we 
reply that what we have measured is not potential energy directly, but kinetic 
energy, which was being transformed into or from potential energy, as the case 
may be. It may be well to add that what we have measured does not, of course, 
give us the total potential energy existing in the body, any more than the meter 
would give the total quantity of water in the tank, supposing, for instance, that 
this happened to be the sea. 

That the criticism of this paper may not be negative only, I will indicate 
another line of attack on Prof. Tait’s position, which is of a positive character. 
We have seen that he recognizes two distinct and independent realities as revealed 
to us in nature, namely, matter and energy; and his argument is based on the 
fact that both of these are subject to the law of conservation. 

But I have elsewhere shown at length* that the whole of the recognized laws 
of mechanics, including the- conservation of energy and matter, flow directly 
from the three laws of motion (if not from general principles still), if we take as 
our definition of matter, that it is a “collection of centers of force distributed in 
space, and acting upon each other according to laws which do not vary with time, 
but do vary with distance.” I have also shown 2 that the second principle—the 
conservation of energy—does not hold in any cases where the forces are not of the 
above character. Hence, instead of the four fundamental realities, space, time, 
matter, and energy, we need only three, space, time, and force; and from these 
the mechanical universe, as we know it, can be constructed. But it will not be 
contended that we know anything of energy as an independent objective reality 
except what is revealed to us in the study of mechanics; in fact, its existence was 
never suspected until the modern development of that study had begun. Hence 
it appears that all the facts forthcoming to prove its independent existence can 
be perfectly accounted for apart from that hypothesis; and that being so, the 
evidence in favor of the hypothesis sinks absolutely to zero. But that for which 
there is no evidence is not to be believed. 

I will here conclude this paper, perhaps already too long. If any illustrations 

1 “ The Student’s Mechanics.”—Chas. Griffin & Co., 1883. 2 Phil. Mag., 1883. p. 35: 
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used are not a kind ordinarily adduced in such discussions, it is Prof. Tait’s old- 
sclio 0 ] doctor and Ins subjects "who must be my excuse. For the paper itself I 
do not make any excuse, because I am convinced that the new views of Prof Tait 
™ d - ° thers > on t lG foundation of mechanics are doing very serious harm, es¬ 
pecially among those who approach the subject from the practical side. It is 
not that they are led to inquire more closely into these fundamental principles, 
and the evidence for them—that would be a useful result—but they are led to 
think that there is no real ground of truth in any of them; that they are mere 
convenient working hypotheses, which may be loft to contradict and stultify each 
other just as may happen. When this belief is fully accepted, the era of fruitful 
progress in physical science will be at an end. 


PHOTOGRAPHING SOUND-WAVES.—No. 1. 
Startling Disclosures in Physical Science. 

BY THE EDITOR. 


Much interest has been manifested during the last few years upon the above- 
named subject, owing to vague rumors going the rounds of the press that a young 
German scientist by the name of Toepler, had succeeded in actually photograph* 
nig the waves of sound. The public generally, knowing that The Microcosm 
denies the validity of the wave-theory of sound, has taken a special interest in 
sending us these slips, cut from their various family newspapers numbers of 
which come to us from all sections of the country, each sender supposing that he 
alone had been the fortunate finder of the valuable piece of information. For a 
long time we paid no attention to the rumor, regarding it as one of the innumer¬ 
able scientific vagaries about sound which have no more real foundation in truth 
than has the wave-theory itself, upon which they all were based. Especially were 
we inclined to consider this particular rumor unworthy of any special attention 
since none of our scientihc journals, of the current type of theoretic belief, had 
gone to the trouble of translating the claimed wonderful achievement from the 
pubhc* 1 ’ and t lUS glvmg tie details °* fclie discovery to the English reading 

From the brief reference to it, however, by Prof. Rood of Columbia College, 
with his indorsement of it in his lecture on the “ Voice and Ear,” and from verbal 
descriptions by those who had read the German accounts of the experiment, we 
have gathered sufficient data to give a general idea of the so-called process of 
photographing sound-waves In the first place, it would strike one who is in the 
habit of leflecting scientifically, that it was an impossibility to make a photograph 
of that which is perfectly invisible, as is the case with air. Hence it was |encr- 
ally supposed, by those with whom we casually conversed on the matter, that the 
air through which the supposed sound-waves were passing when photographed 
must have been mixed with opaque substance, such as smoke or floating particles 
of dust. But this is not the case, and no such idea is involved in the process. 
I he sound-waves are claimed to be those of pure air, and the effect which is 
rumored to have been photographed or made visible on the sensitive plate, is the 
amount of refraction m abeam of light while passing from the normal air through 
the condensed portion of such wave. 

It is well known to every student of physics that a ray of light oil passing at 
an angle from a rarer into a denser medium, or vice versa, bends at the point of 
intersection. Any one can demonstrate this fact by putting the end of a straight 
stick into a vessel of clear water. If the stick be held perpendicularly in the 

Lrt nW«. P w^f ?L t ' e i SU1 ' f , aC , e T,' 1 be P e , rfecfcl y straight, or m line with the 
pait above, but if th? stick, while thus partly immersed, should be tilted at any 
angle either way, its lower portion will appear to bend abruptly upward. This of 
course, is due to the refraction of the light. It is on this principle that the prism 
acts in dividing a ray of white light into its constituent colors, and upon which 
the whole science of spectrum analysis is founded. And it is this well-known 
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phenomenon of the refraction of light which was seized upon by the ingenious 
German photographer either to achieve a marvelous triumph in delicate optico- 
acoustics, or else to perpetrate an enormous scientific hoax upon the whole civilized 
world. That it is the latter which he has succeeded in accomplishing, we firmly 
believe, and will proceed to give our readers what we deem good and sufficient 
reasons therefor. 

It is claimed for the German scientist, that on sending the flash and sound 
report of an electric discharge through the air of a room, otherwise darkened, an 
instantaneous camera process, properly directed against this path of sound and 
light, will show on the sensitive plate the difference of refraction from the normal 
to the condensed portion of the air constituting the wave. The question now 
presents itself, is such a result reasonable or possible, even admitting condensa¬ 
tions and rarefactions to go forth from the vibrating instrument, thus constitut¬ 
ing sound, as the current theory of acoustics maintains? Is there, or can there 
be, in the very nature of such supposed condensations, enough compression of the 
air, according to the most Extravagant claims of the theory, to show the refraction 
of light on a photograph plate? 

We will here undertake to convince the reader, by an argument based on con¬ 
siderations as new to science as they will prove confusing to physicists, that no 
such photographic result is possible, the theory itself being the criterion; and that 
if it were possible to photograph such an inconceivably small refraction of a 
beam of light, its deviation from a straight line would be Vastly too diminutive to 
be seen under the most powerful microscope ever constructed. * Wow for the proof 
of all this. 

In the article on Sound in Appleton's “ American Encyclopedia,” Prof. 
Mayer, of the Stevens Institute, Hoboken, N. J., the very highest authority on 
acoustics in this country, m speaking of the sound of the note C passing through 
the air, says: 

“This compression gives to the compressed half of the wave an increase of 
to the ordinary density of the atmosphere” 

Let us observe here that this is, without doubt, the most extravagant esti¬ 
mate ever recorded by a physicist, of the amount of condensation in a sound¬ 
wave over the ordinary density of the air; and yet, in order to show its destruct¬ 
ive effect upon this photographing claim, we need only a few moments of calm 
calculation, the conclusiveness of which Prof. Mayer would at once admit. Will 
the reader, therefore, follow us for a brief excursion into this novel department of 
the refraction of light? 

It is a well-known law of physics that light will refract or bend from a 
straight line, in passing from normal air into a denser medium, such as com¬ 
pressed air of different degrees of density, all the way down to that of water itself, 
substantially m proportion to the difference of density of the different mediums. 
That is to say, a beam of light will be'nd or refract one inch from a straight line 
in passing through four inches of water, and proportionately less as the medium 
becomes rarer. Now as water is 773 times the density of air, it is plain that a 
beam of light, in passing from normal air into a density of two atmospheres a dis¬ 
tance of four inches, would only bend of an inch from a straight line. But 
bear m mind that the condensation in the compressed part of a sound-wave, 
according to Prof. Mayer, is only of one atmosphere over the normal air, and 
that a beam of light, therefore, in passing from normal air four inches into this 
condensed part of a sound-wave, should give a refraction of but the ^ of of 
an inch, or, as a beginner in mathematics can see, but the thtoWo an inch in 
round numbers, throwing aside all fractions. Dare Prof. Toepler, Prof. Mayer, 
Prof. Rood, or any other scientist, dispute these startling figures? If not, then 
we have the annihilating result of a bend or refraction of a ray of light, passing 
from our normal atmosphere into the condensed air of a sound-wave, so trilling as 
to be more than six times too small to he visible under the most powerful microscope 
t?i existence , allowing 80,000 diameters as the maximum limit of magnifying 
power m the best instruments. Yet this refraction—the - g6 of an inch on an 
eight-inch square photograph plate (showing four inches of the beam in the con¬ 
densed air, and four in the normal air)—is seriously claimed to be photographed 
and made visible by Prof. Toepler, and the result inadvertently vouched for as 
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true, and illustrated by Prof. Rood, who would, uo doubt, have seen its preposter¬ 
ous character at a glance had he analyzed the problem scientifically, as for the 
first time presented above. Will the press of the country now take the same pains 
in copying this exposure of the hoax that it Has taken in giving it currency? 

But destructive as are these facts and figures to the pretended scientific 
achievement of Prof. Toepler, in photographing atmospheric sound-waves which 
have no existence in fact, and terribly as they bear against modern scientific efforts 
at defending the current theory of acoustics, we have not yet exposed more than 
the cuticle of the enormity of the claim based on Prof. Mayer’s -A T , compared with 
what is yet to follow. We are prepared to show by the highest mathematical 
authority in the world-—Prof. G. G. Stokes, F. R. S., of Cambridge University, 
and who now occupies the very chair once filled by Sir Isaac Newton—that Prof. 
Mayer’s estimate of the compressed part of a sound-wave was enormously ex¬ 
aggerated, the real increase in density being but a minute and almost inconceivably 
small fraction of what the American physicist had calculated, and hence that the 
of an inch refraction deduced therefrom is vastly too large. 

A short time since. Dr. Henry A. Mott, Ph. D., F. C. S., our associate in this 
magazine, wrote Prof. Stokes on the subject of the extent of the atmospheric con¬ 
densation which takes place in the passage of a sound-wave, and quoted from 
Appleton’s “ Encyclopedia” Prof. Mayer’s computation of the amount of such in¬ 
creased density as naming also the conclusions we had deduced from Prof. 
Mayer’s figures, as* given in the “ Problem of Human Life,” as to the physical 
strength the stridulating locust must possess if such condensation of the air does 
really take place in sound. 

It will be remembered by those who have read the “ Problem ” that we 
showed mathematically that at the ratio of condensation specified by Prof. Mayer, 
a locust, in the act of stridulating, must exert a mechanical squeezing force on 
the four cubic miles of air permeated by its sound, of at least 5,000,000,000 tons— 
equal to the actual lifting of that much weight. Nay, we now add, as an entirely 
new argument, that any such condensation taking place in the free and open air 
would require thousands, if not tens of thousands, of times the mechanical power 
we then calculated, which teas based on the compression of confined air, as, for ex¬ 
ample, in a tube. Clearly, one inch of mechanical compression of confined air in 
a tube would require not a thousandth part as much mechanical force to effect it 
as if it were in open space, owing to the enormous velocity of the compressing body 
needed to accomplish it. Did ever a wave-theorist think of this most suggestive 
fact? And would it not be an interesting algebraic problem for some Lord Ray¬ 
leigh to tackle with his “ higher mathematics”? 

Of course Prof. Stokes, the greatest mathematician in Europe, needed only 
to glance at our figures, as presented to him in Dr. Mott’s letter, to see that it 
rendered Prof. Mayer’s estimate of the extent of the condensation actually pre¬ 
posterous. Hence nothing remained for the distinguished successor of Sir Isaac 
Newton but to repudiate both the American physicist and his mistaken figures, 
and that, too, in the strongest terms. Here are a few of his emphatic sentences 
which Dr. Mott permits us to copy from Prof. Stokes’ letter: 

“ You quote a few words from an article written in an ‘ American Encyclo¬ 
pedia’ by some Prof. Mayer. ... I cannot, of course, judge without the con¬ 
text about what Prof. Mayer says. But I should suppose that a condensation of 

with the frequency of the note, middle C, would give a sound of deafening in¬ 
tensity. ... As to what you say about the locust, that only, take what view of 
it you please, proves the extraordinary delicacy of our organs of sensation. The 
condensation, it is true, must be almost inconceivably small. . . . The numerical 
•calculation you found on the case is based on the estimate of which I don’t 
admit the least bit in the world,” etc., etc. 

Unfortunately for this most desirable exposure of the wave-theory of sound, 
in about the only way modern physicists will feel its force, Dr. Mott’s proverbial 
candor got the better of him, and led him to give away an opportunity of captur¬ 
ing the biggest game yet caught. Had he not prematurely exposed his hand 
by laying before the distinguished physicist our “numerical calculation” of 
5,000,000,000 tons of mechanical pressure, as the true measure of this insect’s phys¬ 
ical strength correctly deduced from Prof. Mayer’s increase of density, there 
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is not a shadow of doubt but that Prof. Stokes, not seeing the trap set for him, 
would at once have agreed with Prof. Mayer, at least substantially, and would thus 
have committed himself irrevocably to the startling proposition that the great 
American locust actually possesses the mechanical squeezing force of more than 
one million forty-ton locomotives under a full head of steam! But as luck would 
have it, the Doctor’s frank anxiety to get as soon as possible that great scientist’s 
opinion on the whole matter in controversy, let our “ 5,000,000,000-ton ” locust out 
of the bag. thus putting the wily investigator on his guard, and thereby prevent¬ 
ing one of the best schemes for scientifically smashing the wave-theory ever offered. 
As it turned out, Prof. Stokes saw the difficulty in which Prof. Mayer’s candid 
statement had involved him, and he was too experienced a controversialist to be 
caught in the squeezing power of the same mighty insect. He saw that it had 
pressed the scientific life out of his Yankee coadjutor, and he did not propose to be 
subjected to a similar process, and in order to avoid the disaster, he did not, of 
course, dare to name any figure whatever, as the amount of condensation a sound¬ 
wave would produce, an oversight upon which the Hoboken physicist had so sig¬ 
nally gone to pieces. Had the great mathematician ventured to specify 1 u0 q6oo 
or even lui) ^ oinnnF as the true increase of atmospheric density caused by a sound¬ 
wave, which not only generates sound, but produces heat enough to add one-sixth 
to its velocity, Dr. Mott would instantly have reduced the 5,000,000,000 tons to 
suit the new ratio, and would still have had left a squeezing power by our locust of 
more than a thousand able-bodied horses. No one need to take our statement as 
true who can work out a sum in simple arithmetic. 

Now, Prof. Stokes knew at a glance that this calculation, based on Prof. 
Mayer’s jrfa, was substantially correct, and that, too, without making a figure on 
paper to prove it; and hence it is not surprising that he should admit, as he does 
in his reply—“ the condensation, it is true, is almost inconceivably small, 99 and 
consequently that Prof. Mayer’s estimate “ is almost inconceivably” excessive; for 
it is plain that the ^ of a density of one atmosphere is very easily conceived. % 
But the great mathematician had not the courage of his American brother physi¬ 
cist to name any amount of condensation whatever; neither had he the frankness 
to admit the wave-theory overthrown, as he absolutely knew it to be b} r this con¬ 
densing argument; for, take such sensible and measurable “condensations and 
rarefactions ” away from the theory, and every one knows that there would be 
nothing left of it. Hence Prof. Stokes knew that his only method of escape was 
to be non-committal, not to acknowledge any degree of condensation—not even 
“ the least bit in the world”! 

But, “whom the gods would destroy they first make mad.” Dr. Mott’s let¬ 
ter appears to have completely turned the head of the Cambridge professor, and 
notwithstanding his evident resolve not to commit himself to any definite amount 
of condensation, he does actually do it in spite of himself. Here are his commit¬ 
ting words, as already quoted: 

“ The numerical calculation you found on the case is based on the estimate of 

which Idon 9 t admit the least bit in the world”! 

Thus, while distinctly denying the correctness of the ^ of Prof. Mayer, he 
virtually admits the correctness of our deduction therefrom by not calling it in 
question, as he would have done were it wrong on its face. In this way he un¬ 
wittingly concedes that Prof. Mayer’s -gJ-g is as much in excess of the truth as 
5,000,000,000 tons, fairly deduced from it, is in excess of the locust's real compress - 
ing strength—not to exceed one ounce. Let us, therefore, assume one ounce as the 
aggregate condensing power of the locust distributed throughout the four cubic 
miles of air permeated by its sound, since its stridulation can only be heard, ac¬ 
cording to the theory, by means of these “ condensations and rarefactions.” 
Then, by reducing the 5,000,000,000 tons obtained from Prof. Mayer’s estimate to 
ounces, we find that the real extent of condensation, according to Prof. Stokes, is 
hut the leouuuooooooo ~u~ o of what Prof. Mayer erroneously estimated; or, in other 
words, but the nr oooooiooot n n nr of tfa °f one atmosphere! 

Having thus sapped the very foundation of the wave-theory, we are now pre¬ 
pared for the denouement, at which we have been aiming all this while, as relates 
to the amount of refraction in a beam of light which would take place when we 
have the true density of a sound-wave from which to calculate it, instead of the 
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“almost inconceivably” exaggerated density of Prof. Mayer. As the ^^4-g, which 
was 100,000,000,000,000 times too large, gave ns ^V oo of a ? inch refraction, it 
follows that the true increase of density, according to the highest living author¬ 
ity, gives us but the igoooooooououuo "FooVul) — 8 <)OOUOOOUO 0 0p 0 o 0 o uP'0 . aa 
inch! This is, therefore, the fraction of an inch which the tacit admission ot 
Prof. Stokes has forced upon Prof. Toepler to make visible on his photograph 
plate—more than 1,000,000,000,000,000 times too small to be seen under a micro¬ 
scope! Yet Prof. Rood, of Columbia College—regarded by many as equal in 
point of authority to Prof. Mayer himself—indorses, in his public lectures, this 
photographic result as a genuine achievement! Will Prof. Rood speak out, and 
give us his opinion in regard to this exposure? 

Having thus shown the utter impossibility of the claimed process of photo¬ 
graphing sound-waves by the refraction of light, let us, in concluding this part of 
the discussion, briefly examine into the probabilities of its having been done, leav¬ 
ing the impossibility of the thing out of the question, coming, as the report does, 
from physicists who have taught us for scientific facts the very fallacies so fre¬ 
quently laid down in our acoustical text-books. Take, for example, what we 
quoted last month (Microcosm, Yol. V., pp. 61-62), from both Prof. Tyndall and 
Prof. Rood, in which they set forth as simple scientific facts that two unison in¬ 
struments sounded half a wave-length apart (so that the condensations from one 
will fall into, or exactly coincide with, the rarefactions from the other) will 
neutralize each other's sound, and cause “absolute silence.” Yet, when we find, 
as we do, by experiment, that not the slightest difference in the intensity of the 
sound occurs, place the two instruments as we may, listen to them as we will, and 
sound them as w r e can, is it not a little too much for wave-theorists to insist that 
we must believe these scientists and their coadjutors upon their ip si clixit , when 
they claim to have photographed these same sound-waves which the experiment 
just referred to demonstrates to have no existence in fact? For most clearly, if 
atmospheric sound-waves do really exist, they should neutralize each other when 
they come into the relation of interference, and should thus produce silence, ex¬ 
actly as these scientists teach, and just as two systems of interfering water-waves 
are known to do. Hence, we claim that no such thing as aerial sound-waves exist, 
except in the text-books and in the imaginations of wave-theorists. How, then, 

can such absolute nonentities be photographed? 

Again: when the very highest authority on acoustics living—Prof. Helm¬ 
holtz—totally failed to comprehend the action of his most favorite instrument, 
the double-siren, representing its effects as directly opposite to those actually pro¬ 
duced—as shown so fully and unanswerably in the “ Problem of Human Life, 
pages 293-296—is it anything surprising that a vastly less experienced German 
scientist should honestly fancy that he had caught a photograph of an imaginary 
sound-wave, when he had caught nothing of the kind? 

Even such a critical experimenter as Prof. Mayer positively declared in our 
presence that the celebrated Konig instrument (for dividing a stream of sound 
into two branches and thereby causing interference as they come together) would, 
at the interfering point, produce absolute silence; yet when we insisted on his try¬ 
ing the experiment, he got out his instrument (a beautiful one imported from 
Paris), and after several trials, with manifest confusion, abandoned it as a failure! 
Now if he could have been thus deceived for years, taking for granted what he 
supposed theoretically ought to be true, is it any marvel that an enthusiastic 
photographer should imagine that he had accomplished what he had so much de¬ 
sired to do? _ _ .. 

If the distinguished Prof. Tyndall could honestly believe that lie blew out a 
candle by passing a sound pulse through a tin tube, and that the puff of air iron* 
clapping the books together had nothing to do with it (see “1 roblem, page *,<0, 
and onward), ought we to be surprised to find that a young scientific photog¬ 
rapher, who believes in the wave-theory, and who was ambitions to achieve fame, 
should be deceived in-thinking that he had caught in his camera one of the very 
sound-waves which blew out Prof. Tyndall’s candle? And if Prof. Tyndall him¬ 
self, with all his experience as a physical investigator, could ignore the mighty 
volume of expanding powder gas at a magazine explosion, and seriously believe 
that it was the sound-ivave which destroyed the church at the village of Eritl^ 





120 


THE MICROCOSM. 


miles away, and smashed the windows in most of the houses, might we not in¬ 
dulge a much younger scientist in the delusive fancy that he had caught on his 
sensitive plate one of the veritable sound-waves which had played such havoc with 
Welsh window-glass? 

Next month we will present another aspect of this so-called photographing of 
sound-waves, in which we will describe a real achievement of a citizen of New 
York, which, whatever it may claim to do, conveys real scientific instruction to 
the studious reader. 


THE PHILOSOPHY OF POVERTY: ITS CAUSE AND CURE.—No. 4. 
No Communism or Socialism ih These View's. 


BY PROF. H. S. SCHELL, A. M. 


Experience teaches us that all suffering, whether mental or physical, is 
caused by violations of laws of nature; whenever, therefore, we feel suffering 
either of mind or body, we may rest assured that some law or laws of nature have 
been transgressed. Experience also teaches that whenever that transgression 
ceases, the suffering caused by it will also cease as soon as the effects of the trans¬ 
gression are over. 

Poverty, I apprehend, has been for ages and is now the cause of more suffer¬ 
ing than any other infliction, and must, therefore, be the result of violations of 
one or more laws of nature and the penalties attached to those violations. To 
cure it we must, therefore, ascertain what law or laws have been violated and 
then cease to transgress them; poverty will then disappear and plenty will take 
its place. 

This being the case, no efforts in any other direction will avail either to 
abolish or even materially mitigate the evil. Conventions may be held to discuss 
the “miseries of the masses/" to denounce the “tyranny of capital/" to strike 
for higher wages, and to boycott; and processions with banners flying may fill the 
streets, but all will be in vain; laws of the great God have been set at defiance, 
and until their violation ceases and those laws in their majesty are recognized 
and honored, no relief worth a thought will be afforded. 

In previous papers I have claimed, and still maintain, that two laws of the 
Creator have been violated, and that the wide-spread poverty prevalent over all the 
civilized world is the result. 

These laws are, first, that a very large proportion of the human race has been 
for ages, and is still, deprived of the free use of the soil ; and, second , that the 
products of their labor have always been, and are still, heavily taxed . 

These premises being admitted, it remains to be shown how the soil can be 
reclaimed and restored to the community—thus making the use of it free to all— 
without danger of jarring society or interfering with any in the possession of their 
homes, and how revenue for public necessities can be obtained without taxing the 
products of labor, either foreign or domestic. This problem solved and the reme¬ 
dies applied, the violation of nature’s laws can be discontinued, and all enforced 
poverty will then be banished. 

I claim that a simple change in our methods of taxation will entirely remedy 
the evil, and a perfect conformity to the laws of nature will follow. I propose to 
abolish duties on importation, and all taxation of every kind and character except 
that on land—bare land—exclusive of any and all improvements which may be 
upon it—for to tax improvements would be to tax the productions of labor—and 
this tax levied judiciously will practically restore all land to the people as a whole, 
without interfering with any in the possession of their homes, and will also furnish 
sufficient revenue for all purposes of government, federal and state. 

Land is not a product of labor—it is a gift of nature—taxing it, therefore, is 
no infringement of the rights of labor or of the laws of nature. 

Land has two elements of value; one given it by labor, the other by the com¬ 
munity without any exertion of labor. The first should not be taxed; the second 
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may be. A tract of land located a hundred miles away from any settlement or 
from a road leading to a settlement, has no value except such as labor applied to 
it gives, arid should not be taxed; but a tract located within one mile of a growing 
city may be worth ten thousand dollars per acre, this value being given it solely 
by virtue of its proximity to the city, and the fact that, as the city increases in* 
population, the land will eventually be required for city purposes. Now, inasmuch 
as the whole of this particular value of the land has been given by the community, 
and not by the labor of any individual who may occupy it, the interest of that 
value belongs, of right, to the community, and may be justly claimed and taken 
by it through taxation. If, therefore, the interest of its value is taken by the com¬ 
munity, the land, for all practical purposes, is restored to the community, though 
the person who occupies it may continue to do so, or even to sell, exchange, mort¬ 
gage or bequeath it, and if the taxes on such lands, whether in city, village or 
country, amount to sufficient to defray the expenses of all departments of the 
government, there will be no necessity of taxing the products of labor, and, there¬ 
fore, the two laws of nature which I have named as having been violated will be 
restored to their normal dignity, and their violation then ceases. The cause of en¬ 
forced poverty being thus abolished, that terrible foe to human happiness will dis¬ 
appear. 

It must be evident to every reflective mind that nature gives to each human 
being as soon as he enters this state of existence, a right to the free use of the 
four elements, viz., Are (which embraces the light and heat of the sun), air, earth 
and water, and if lie be deprived of either he must die. All the vast multitudes 
who are now upon the earth who are deprived of the free use of land must, there¬ 
fore, live by sufferance, and be wholly dependent for their continuance in exist¬ 
ence upon those who have possession of the soil. This deprives them of freedom, 
and gives the others enormous power over them, leading to their oppression, and 
helpless, hopeless poverty. To show clearly that such, in the nature of things, 
must be the case, let us suppose that the free use of either of the other elements 
was denied them;—they could not breathe without air; they would die of thirst 
without water; and would freeze to death without the light and heat of the sun; 
and if either of these had been seized by a portion of the race, that portion could 
demand of the rest for its use, and obtain, anything short of the sacrifice of their 
lives; their liberty and life-work could be exacted, and death would follow if they 
refused to yield them. It would be precisely the same should they be deprived of 
the free use of the land, as they could no more exist without land to live upon and 
from which to obtain their food, than they could without fire, air and water. 

Now, in this country, our government and its predecessors have given away, 
or sold for trifling sums, all the land of the country, except in the Far West, and 
at least thirty-five millions of our population, young and old, are deprived of the 
free use of any of it. In pursuing this course the government has trampled upon 
the laws of God and the rights of man. They have, virtually, made slaves of that 
vast multitude of our people who, in order to gain a livelihood, are now com¬ 
pelled to work for others, and all the majority of them get is a poor living. It 
often happens, however, that their work is not required, and then, being thrown 
out of employment, starvation stares them and their families in the face. Now, 
if they had the free use of the soil, which is as much their natural right as the 
free use of air, light, and water, this could not happen, and they would be able 
to support life without being dependent upon others. 

But this great outrage upon their God-given right to the free use of the soil 
is not all; the right which nature gives to every one to the full enjoyment of the 
fruits of his labor has also been trampled upon by our government. It has 
taxed the products of that labor, or, in other words, has taken away a portion of 
those products from the laborer, and to that extent has increased his poverty. 

These two crimes—these violations of the laws of nature and the rights of 
man—are the cause of nine-tenths of all the enforced poverty there is in the 
country, the cause of the other one-tenth being the exercise of the power which 
monopoly has to take from all classes an undue portion of their earnings, which 
power was also granted by the government. Of course there are numerous in¬ 
stances of personal poverty which is not enforced but voluntary, among those who 
are idle, intemperate or improvident, but of this I am not writing. A great crime 
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has been committed against God and man, not only by our government, but by all 
the governments of the civilized world, and for ages it has been practiced. It is 
certainly time that a stop should be put to it, and as the way this can be done has 
been pointed out, and as I have shown in previous papers that at least one thou- 
. sand million dollars could be saved annually by a simple and practicable change 
in our method of taxation, it is to be hoped that our government, at least, will 
give the subject early and serious attention. 

It may be objected that if we abolish duties on some descriptions of imported 
goods, certain manufacturing interests will be injured; but if taxing the produc¬ 
tions of labor is a violation of the law of God and of the rights of man, the 
objection loses its force, and manufacturers of such goods must turn their atten¬ 
tion to other pursuits. It may also be suggested that it would give an unfair 
advantage to foreign nations with whom we trade, but I am under the impression 
that if we abolish duties on their productions, they would do the same on ours; 
but, should any refuse to do so, a positively prohibitory tariff levied for a short 
time on their products would, undoubtedly, induce them to admit ours free. 

To levy taxes judiciously is of the highest importance to the welfare of a 
nation. The land on which is built the house, store, shop or factory, and the farm 
of every one should be held sacred and as lightly taxed as possible, say not more 
than two or three per cent, on the value of the bare land; but where lots in cities 
and villages and their suburbs, or lands in the country, are kept from use merely that 
they may increase in value as population increases, and thus enable their owners to 
acquire wealth without earning it, and solely at the expense of the whole com¬ 
munity, they should be taxed, at least, legal interest on their full value. This would 
force the owners either to pay the community well for the privilege of enjoying 
the monopoly, or else to sell to those who would use and occupy the land, or to let 
it be forfeited for non-payment of taxes, and thus be restored to the people. This 
plan would bring back to the people many million acres now held by railroad 
companies and speculators, and millions of building lots, in cities and villages and 
their suburbs, and when thus restored they could be let in such quantities as 
parties would be willing to pay the taxes on, and for such time as they paid the 
taxes and, like land held m fee swiple , be occupied, lot, sold or bequeathed from 
generation to generation, but also, like such land, be subject to periodical valua¬ 
tion, say whenever the census was taken. Land held in this way would be as 
secure to the occupant as land held in fee simple is now, for each would hold it as 
long as the taxes were regularly paid and no longer. Landlords in cities and else¬ 
where should be limited in their demands for rent, and not allowed to charge 
tenants more than the land tax and ten per cent, on the value of the buildings and 
other improvements they may have on the land, as more than this would tend to 
impoverish their tenants by taking from them an undue proportion of their earn¬ 
ings, which would be unjust. 

Some may apprehend that the theory I have advanced tends toward “ com¬ 
munism,” but any person who will read my articles carefully and without prejudice, 
will see that there is no necessity for disorganizing society or causing anarchy in 
the slightest degree, and I most positively disapprove of such a course, and exhibit 
my disapproval by claiming that each person is entitled to the enjoyment of all the 
fruits of his labor, whether it be mental or physical, whereas communism demands 
that these fruits should be divided amongst the community. 


CAMPING TOUR TO THE YO-SEMITE VALLEY AND CALAVERAS 

BIG TREES.—No. 13. 


BY PROF. I. L. KEPHART, D. D. 


It was six p. m. when we arrived at the camping ground. Our journey up 
from Murphies, beneath the scorching rays of a July's sun, was very fatiguing. 
The latter half of the road was beskirted by towering cedars, firs, and the stately 
sugar pines. These pines are very valuable for lumber, and mostly of immense 
size, some of them having attained a height of 300 feet, and a diameter of twenty. 
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Their usual size, however, is a height of 200 feet, and a diameter of from four to 
seven. They closely resemble the white pine of the Atlantic States; but they bear 
immense cones, two of which we brought home with us that actually measure 
fifteen inches in length, and fifteen and one half inches in circumference. 

Landed in camp, about all we felt like doing that evening was to prepare 
supper, make ourselves comfortable, and rest. However, weary as we were, we 
could not resist the inducement to look at a few of the famous Big Trees. How 
could we, when near by stood old Dowd (so named in honor of the discoverer of 
the grove), 14 feet in diameter, and just “over the fence/’ and within three rods 
of our camp stood the mighty “ Emerson,” and yonder in the direction of the 
Sperry House (a fine hotel kept by Mr. Sperry, the proprietor of the grove), and 
within one hundred yards of our wagon, stood the “Two Sentinels/’just suf¬ 
ficiently distant from each other for the main wagon road to pass between them. 
We stood and looked at these trees, and felt—extremely disappointed! Having 
been gazing, during the whole of the afternoon, at the stately sugar pines, these 
“ Big Trees ” did not seem near so large as we had expected they would. Only 
when we walked down to, and around them, did the immensity of their size begin 
to impress itself upon our minds; but even then wo could not realize that they 
were as much as three hundred feet in height. Returning to our camp, we 
relished a bounteous supper, and having lighted a camp-fire by burning sugar 
pine cones, we sat around chatting for an hour, and then retiring, enjoyed a good 
night's rest. 

Morning having come, before starting on a stroll through the grove we paused 
to ascertain our geographical whereabouts; and our guide-book informed us that 
the Calaveras Grove of Big Trees is situated in Calaveras County, near the line of 
Tuolumne County, in a small valley that extends in a northwest and southeast 
direction, lat. 30° N., and long. 120 Q 10’ W., in the Sierra Nevada Mountains, at 
an elevation of 4370 feet above the level of the sea. There are really two groves, 
the Calaveras and the South. The former is about 3200 feet in length and 700 
feet in width, and contains ninety-three mammoth trees ( Sequoia gigantea) and 
more than one hundred sugar pines. The South Grove is seven miles south of the 
Calaveras, extends east and west three and a half miles, and contains 1380 
large trees—any tree under eighteen feet in diameter not being considered large. 

These trees (the North Grove) were discovered in 1850 by Wooster, Whitehead 
and party, so it is said. In 1852 they were again discovered by a man by the 
name of Dowd, who was employed as a hunter, to supply a body of miners with 
fresh meat from the large quantities of game frequenting the mountains. Pursu¬ 
ing a bear that he had wounded, he suddenly found himself in the presence of these 
colossal trees; and the sight so astonished him that he forgot all about the bear. 

Returning to the miners’ camp, he gave a description of what he had seen; 
but the miners laughed at his story and ridiculed his enthusiasm. 

He said no more about it; but a few days later he reappeared in camp with the 
news that he had slain an enormous bear, and desired the assistance of some of 
the men to bring the carcass into camp. A party accompanied him; for miles 
they toiled on until they were on the point of becoming disgusted, when all at 
once they were in the presence of the mammoth trees. Then the hunter confessed 
that his bear story was only a ruse by which he contrived to bring them into the 
presence of these giants of the forest, that they might see for themselves and test¬ 
ify to the truthfulness of his former report. 

In due time an article appeared in the North American Review , describing 
the new California “sensation/’ It attracted but little attention in this country; 
but, when republished in an English magazine, it stirred and aroused the interest 
of the most distinguished botanists in the mother country, and Dr. Lindley named 
the new species Wellingtonia gigantea . When this became known in America, 
our scientists became indignant at the idea that America’s greatest tree should 
bear the name of England's greatest hero. A warm discussion ensued, which, 
however, was brought to a satisfactory termination by an agreement that the En¬ 
glish might, if they wished, retain the appellation, Wellingtonia gigantea , but 
among orthodox Americans it should be known by the name of the Indian chief. 
Sequoia. (See “Nelson’s Guide Book,” p. 35.) 

In this valley snow usually falls about the first of December, and disappears 
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about, the middle of April. Vegetation blooms early in Mav, and remains fresh 
and green till the middle of October. The San Joaquin and Sierra Nevada Rail¬ 
road, the eastern objective point of which is this valley, now runs to within forty 
miles of the grove. A line of stage-coaches forms the connecting link between the 
railroad and the grove. The Sperry House affords splendid hotel accommodations 
for all tourists; but the most satisfactory, inexpensive and independent manner in 
which to visit the grove (for those who have plenty of time) is in a camper’s 
wagon. 

On the morning of July loth, having set our camp in order, we set out for a 
stroll among these wonderful trees. We passed down between the Sentinels, 
which stand on the edge of the small rivulet that flows through the valley (each 
over 300 feet high, and one of which is 25 feet in diameter), and going in‘the di¬ 
rection of the Sperry House, we soon came to the pavilion. This is a circular 
summer-house and dancing-hall erected on the stump of one of these great 
trees, which was cut or bored down in 1853. The tree was 92 feet in circumfer¬ 
ence and over 300 feet high. Five men worked twenty-five days in fellino- it, 
using largo augers. The stump has been smoothed off, inclosed by the pavilion— 
a nice summer-house—and it is said that it easily accommodates thirty-two 
dancers. Theatrical performances have been held on it, and in 1858 a newspaper 
—the Big Tree Bulletin —was printed on it. Near the stump lies a section of 
the trunk; one section of it was taken to the Centennial Exhibition in 187G, and 
beyond the space thus made vacant lies the remainder of the body of the tree. 
The section lying near the stump is stripped of the bark, and measures 25 feet 
m diameter. A set of plank steps are reared against this section, and in the 
afternoon we returned to this place, and the Professor and I ascended these steps 
and, seating ourselves on the immense log, wrote letters to our friends, while the 
women remained in the pavilion, chatting and posting their diaries. 

Leaving the pavilion and proceeding on our stroll, we soon came to a cluster 
of Sequoias, named, respectively: “ U. S. Grant,” “ W. T. Sherman” and “J. 
B, McPherson.” To the l ight and southward thirty yards is a group of three 
trees named, respectively. “Phil. Kearnev,” “John F. Reynolds,” “Commo¬ 
dore Vanderbilt.” Sixty yards east of “ Grant ” and “ Sherman ” is the “ Pride 
of the Forest.” It is 23 feet in diameter and 300 feet high, and one of the health¬ 
iest and most graceful trees of the grove. Near it stands “ Phil. Sheridan,” and 
near this lies the trunk of the “ Miner’s Cabin,” which was blown down in’ 1800. 
It is 319 feet long, and twenty-one and a half feet in diameter. 

Seventy yards east of the “Miner’s Cabin’’stand the “Three Graces,” a 
most beautiful cluster, and 50 yards north of these stands “ Andrew Jackson.” 
To the west from “Jackson.” 20 paces, stands “ Florence Nightingale”; eastward 
30 paces, the “ Bay State ” ; north 40 yards, “ W. C. Bryant,” to the left of 
which, 20 feet, stands “ Win. H. Seward.” Beyond “Seward” is the “Pioneer’s 
Cabin.” one of the largest trees, whose hollow trunk resembles a cabin and 
chimney. South of the “ Pioneer’s Cabin,” 70 yards, in the center of the 
grove, is a tree 280 feet high, 17 feet in diameter, and so hollowed out on one side 
by fire that it has been named “ Pluto’s Chimney.” The chimney extends from 
the grouud to the height of 90 feet. 

Eighty yards east of the “Pioneer’s Cabin,” the one on the right the other 
on the left of the path, stand “California” and “Broderick,” and near by 
stands “ Henry Ward Beecher,” which is 280 feet high and 14 feet in diameter. 
A few steps from this is the “Fallen Monarch,” the base section of a huge trunk, 
which, seemingly, has been down for centuries. It is still 18 feet in diameter! 
though all of the bark and much of the wood has been wasted away by time. 
What is left is perfectly sound; but the upper half, which struck the earth with 
greatest force, has all disappeared, and trees nearly a century old are growing 
where it struck. It must have been over 300 feet high and 25 feet in diameter. ° 

Fifty paces east of this is “Abraham Lincoln,” 18 feet in diameter and *320 
feet high; and 100 yards north of this is ‘ Elilm Burritt,” twenty paces to the 
right of which is “Uncle Sam,” near which stands “Alta California.” Fifteen 
steps north of this one is “ Union,” next to which stands “ General Wadsworth.” 
The trees of this cluster average 15 feet in diameter and 200 feet in height. 

Beyond this stands “ The Mother of the Forest.” The bark of this tree was 
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stripped from it in 1876, to the height of 116 feet, and carefully taken down in 
sections, numbered and taken to Philadelphia, Pa., set up in the Centennial Ex¬ 
hibition, and from there it was taken to London, set up in the London Museum, 
and burned when that building was destroyed by fire. The following measure¬ 
ments and figures will give an idea of this, now dead, but still standing, tree: At 
its base its circumference is 84 feet; at 20 feet from the ground, 69 feet; at 70 feet 
from the ground, 43 feet 6 inches; at 116 feet from the ground the circumference 
is 39 feet 6 inches. Its height to the first branch is 137 feet, and its total height 
is 321 feet. Now, reader, these are facts , and not merely “ California big yarns." 

North of “The Mother" and outside of the inclosure are “The Twins," 
and a nameless tree, 16 feet in diameter, and 300 feet high. Fifty yards 
on the trail after it turns southward is “General Sutler," which, dividing 
thirty feet from the ground, forms two distinct trees, each 280 feet high. 
“Salem Witch," “ Longfellow," “Asa Gray," and “Dr. John Torrey," are next 
close together, and are all fine trees. Fifty feet to the west of these stand “ The 
Trinity," three trees growing from one trunk. One hundred feet from “Long¬ 
fellow" is the family group. Of these, “The Father of the Forest," long since 
fallen, measures at the base 112 feet in circumference; it can be traced 300 feet 
where the trunk was broken in the fall, and where it still measures 16 feet in cir¬ 
cumference. This tree must have been at least 400 feet high. A hollow chamber 
or burnt-out cavity extends through the trunk 200 feet, large enough for a man to 
ride through on a donkey. We all walked through this trunk; and the Professor 
and I, proceeding some 20 feet beyond the opening in the side through which the 
women made their exit, mounted the little ladder standing there, and actually 
came out at a knot-hole without any difficulty; fact! 

Ninety yards from here are the “Starr King," “Richard Cobden," and 
“John Bright." “Starr King" is the tallest standing tree in this grove, being 
366 feet high. “Daniel O’Connell" and “Edward Everett " stand next, south of 
the above trio. Midway to the “ Father" stand “James King of William" and 
“Keystone"; and close north are “Sir John Franklin" and “Dr. Kane." Near 
“Dr. Kane "is the “ Century," and ten feet from the “ Keystone " stand “La 
Fayette" and “ John Le Conte." “ Hercules" stretches his huge body across the 
path next. This was the largest tree standing in the grove until 1862, when dur¬ 
ing a heavy storm it fell. It is 325 feet long and 97 feet in circumfer¬ 
ence. A few paces north of the roots of “ Hercules " are the “ Sequoia Queen," 
and her “Maids of Honor." 

“Sir Joseph Hooker," “John Lindley," “Humboldt" stand together on the 
hillside near the shattered top of “Hercules." Near these are two young se¬ 
quoias, say sixty years old. “ The Mother and Son" are directly in the path, and 
30 yards north of these is “Gen. Scott," 325 feet high. “The Old Maid," 
60 feet in circumference, which fell toward “ The Old Bachelor "in 1865, lies 
along the hillside all broken to pieces, and near “The Old Bachelor" stands 
“Kentucky," “The Siamese Twins," “Daniel Webster," and “Granite State" 
right on the trail, with an average diameter of 20 feet and a height of 305 
feet. “The Old Republican," “ Henry Clay," “Andrew Jackson," and “ Ver¬ 
mont" greet us next. Then come “The Empire State" 94 feet in cir¬ 
cumference, and “ Old Dominion," both first-class trees. Next we come to 
“ George Washington," between which and “ The Empire State" stands “ Uncle 
Tom's Cabin." From this we soon emerge from the grove right at our camp, 
where, before crossing the fence, we stand a few moments admiring “ Emerson." 
Such is the North Calaveras Grove of “ Big Trees." For the measurements and 
description of localities, etc., I am indebted to Sperry Hotel circular letter-head. 
During the following two days we made frequent tours through this grove, and in 
the afternoon of the second made preparations to visit the South Grove, an ac¬ 
count of which I will give in my next and last . 
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THE CHEMISTRY OF WHAT WE EAT. 

BY HENRY A. MOTT, PH. D., F. C. S. 


Fisii. 

As in many places fish constitutes the sole food of the inhabitants, who are 
called Iclitliyophagi , it is necessary to devote considerable time to the consideration 
of this article of food. 

Fresh and salt waters abound in a vast variety of fish. About 9000 1 species of 
living fishes are known, variously distributed, and found in greater or less numbers 
in almost all the waters of the globe, fresh and salt. The greatest number of 
species, however, are found in the tropical waters, and especially in the seas of the 
Indo-Moluccan Archipelago. 

Dr. H. Simpson 2 states that no less than forty-five varieties of fish are eaten in 
one locality in India, viz., Dacca. 

In northern localities, where it is too cold for higher vegetation, fish forms 
the principal food. 

In the writings of Moses 3 it is stated: “ Whatsoever hath fins and scales in the 
waters, in the seas, and in the rivers, them shall ye eat. . . . Whatsoever hath 
no fins or scales in the waters, that shall be an abomination unto you." For 
this and other reasons considerable prejudice existed against the consumption of 
fish. The Eg}'ptian priests were forbidden to eat fish of any kind, under the idea 
that it increased the sexual appetite, or that it was the cause of leprosy. Henry I. 
is said to have died from eating too much of the lampreys. 

At the present time, however, the lamprey, sturgeon, cod, whiting, and eels 
(fish without scales) are eaten with relish and without producing any bad effects. 

Some fish are poisonous—mostly those found in tropical climates, and these 
are only poisonous at intervals. 

The symptoms produced 1 resemble those of cholera. Sometimes an eruption, 
like nettle-rash, appears, or various nervous disorders, such as trembling or con¬ 
vulsive twitching of the limbs, paralysis and stupor. 

Just what the poisonous effect is due to is difficult to ascertain; certainly 
sometimes to idiosyncrasies, and more frequently to the fact that the fish have been 
dead too long, although it is said that putrid fish have been eaten and enjoyed by 
some tribes. 

It has been stated that a fish must be regarded with suspicion “ if it has 
attained an unusually large size, or is destitute of the natural fishy smell, or has 
black teeth, or if silver or an onion boiled along with it becomes black; but all 
these tests are unreliable." As a general rule, the llesli of fish should not be soft, 
but firm and hard; and the gills of the fish should have a rich, dark color, and 
not a pale color, which is, as a rule, present in stale fish. Any one who has had 
the good fortune to eat fish within a few minutes after being caught, knows the 
marked difference between such fish and fish purchased in the market. 

Letherby r> says: “Fish is not a favorite article of diet with the laboring 
classes, unless it is salted or smoked, and then it is chiefly used for its flavoring 
qualities." 

There is no doubt about fish being inferior to the fiesh of quadrupeds and 
birds, as an article of nourishment, as it lacks the satisfying and stimulating 
properties. In Holland, Sweden, and Russia, however, where the poor rarely taste 
meat, the staple article of food, with coarse bread, is dry, salted fish, and it is 
found to be sufficiently nutritious. As fish does not satiate the hunger as well as 
meat, the appetite returns oftener, in consequence of which more fish must be 
eaten than would be required of meat. 

The fact that the health of the inhabitants of fishing towns is high, and the 
fisherman is more or less active, tends to show that a fish diet is capable of sustain¬ 
ing life in an effective manner. Dr. Davy 6 states “that the ichthyophagous class 

1 “Johnson Cyc.” Fish.-—Theo. Gill. 3 “Rep. on Dietary,” 1862. 

3 Leviticus, xi. 9, 12. * “ Food and Diet.”—Pereira, p. 284, 1843. 

6 “ On Food,” p. 41.—1872. • u The Angler and His Friend.”—John Davy, p. 114, 1855. 
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are especially strong, healthy and prolific; and, in fact, in no other class do we 
find larger families, handsomer women, or more robust and active men.” 

Among the different varieties of fish 7 we find the cod, lisse, plaice, sprat, 
turbot, sole, flounder, sturgeon, sword-fish, haddock, whiting, herring, mack¬ 
erel, shad, pilchard, eel, mullet (red and gray), skate, halibut, bass, sea-bass, 
bluefisli, blackfish, pike, carp, tench, roach, pickerel, perch, salmon, trout, bream, 
anchovy, whitebait, and smelts. 

Fishes are generally divided into two classes, viz., into white-blooded and 
red-blooded. The first class may be represented by cod, sole, turbot, brill, plaice, 
flounder, etc. The second class may be represented by salmon, etc. 

The flesh of white fish, as a rule, contains less oil than the flesh of red fish. 
In the salmon the oil is distributed throughout the muscular tissue. In the cod it 
is stored up in the liver. The sole contains little oil; the eel, however, contains 

considerable. . ,, 

The nutritive value of different varieties of fish differs much more than the 


nutritive value of the flesh of the mammalia. 

Fish differ in delicacy and flavor. The whitebait, when properly cooked and 
served, is the most delicate, while the trout, smelt, Spanish mackerel, shad, 
salmon, and halibut are highly esteemed. 

The quality of fish depends considerably upon the time of spawning, for just 
before this period the animal is fatter and has a richer flavor, and is therefore 
appreciated the most. During the spawning time the fish is “out of season,” 
and is flabby and inferior, and just after spawning, from loss of fat, the fish is 
thin and more or less unfit for food. Young fish are always “in season,” as they 
have not arrived at the age of spawning. 8 

Mr. Tull 0 states that fish were at one time subjected to the process of castra¬ 
tion and spaying, the object being to prevent the excessive increase of fish in 
ponds where the^numbersdid not permit any of them to grow to an advantageous 
size. Not only, it is stated, was the desired result attained, but the fish that had 
undergone the" operation grew much larger than their usual size, were fatter, and 
remained always in season. This practice is not, however, kept up; in fact, it has 
been the studv of pisciculturists for some time to study and perfect processes for 
the artificial incubation of the eggs, so as to stock the rivers with fish. 

The cod and mackerel (in common with allied species) deposit eggs whose 
specific gravity is so light that they ascend to the surface and then undergo 

development. . .. 

The herring, like the mackerel, is a deep-water fish, which visits the coast 
periodically for the purpose of finding spawning grounds. They associate in im¬ 
mense schools, of which the females are said to exceed the males in the pioportion 
of more than three to one. The eggs of the herring are deposited on the ground 
and there become matured and hatched. . 

Investigation showed that the eggs of fishes are impregnated after leaving 
the parent/ 0 and it was found that fish-eggs could be impregnated and hatched 
artificially by man with vastly better results than were produced when the fish 
were left by themselves. 

The possible yearly increase of fish is very great, the ratio of increase vary¬ 
ing from 100 to 1 in a yearling trout, to perhaps 1,000,000 to 1 in a full-grown 

sturgeon. . A 

This increase, which is nearly all lost m nature, can be almost entirely saved 
at a comparatively insignificant expense by artificial impregnation and hatching. 

The honor of the discovery of the artificial impregnation of the eggs of fish 
is generally conceded to Major Gr. L. Jacobi, of Hollenliauser, whose experiments 
were published in the Hanover Magazine , in 1873. 

Stone says: “The principle of the artificial impregnation of eggs is sub¬ 
stantially the same with all the varieties of fish that have been experimented 

" lth It consists in mixing the eggs of the female fish with the nult of the male 
in some convenient receptacle immediately after the eggs and milt leave toe fish. 
The fecundation of the eggs being merely a mechanical process, this artificial 


i geo ,l Foods.”—Edward Smith, p. 106. 
• Pliil. Trans. 1754. 


8 See u Food.”—Pavy, p. 170. 
See Fish Culture, “ Johuson Cyc.”—L. Stone. 
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mixing impregnates them better than if the fish had mixed the eggs and milt 
themselves. 

• subsequent treatment of the eggs after impregnation is quite various 

\vitli different kinds of fishes. The salmon (salrno salar ), the shad (alosa prcvsta- 
Oilis), the glass-eyed pike (hicioperca ), and the yellow perch (perca ftavesceiis) 
are representative fish, the salmon representing the class of fish depositing their 
eggs separate like shot, and spawning in cold water; the shad representing the 
fish which have similar eggs, but spawn in warm water; the glass-eyed pike 
representing the fishes whose eggs come separate from the fish like shot, but 
which stick inseparably together upon entering the water; and the yellow perch 
repiesenting the fish which deposit their eggs united in a gelatinous mass, resem¬ 
bling frog spawn. 

I he time it takes for salmon eggs to hatch depends wholly on the temperature 
of the water. If the water stands at 45* F., as at the Cold Spring Trout Ponds, 
at Charlestown , N. H., it will take seventy days, but at the U. S. Salmon Breed¬ 
ing Station, at the headwaters of the Sacramento River, only thirty-five days are 
required, as the water is 55° F. J J 

As an illustration of what is done at the various fish-breeding locations of 
this country, it may be stated that at the Cold Spring Trout Ponds in 1873, 
200,000 trout eggs were hatched, also 50,000 California salmon eggs, and 1G0 000 
I enobscot salmon for the State of Vermont. In 1867, at an expense of a few 
hundred dollars, shad were artificially hatched, and returned to the Connecticut 
River by Seth Green, 11 one of the pioneers of American fish-culture. In three 
years, the time required for shad to mature, these fish had become more abundant 
in the river than they were before the white man began to fish them out. 

Iheie can be no doubt but that fish-culture is destined to be one of the great 
practical arts of the present civilization. 

{To be continued in the February number .) 


THE ENCYCLOPEDIA, DICTIONARY, AND THESAURUS. 

Their Value to Young Students. 


BY THE EDITOR. 


We have often wondered why it was that so little had been written illustrative 
of the importance of a good encyclopedia to persons seeking for general informa¬ 
tion I here prevails a very erroneous conception of the use and value of such a 
condensed library or compendium of knowledge. It is generally supposed that an 
encyclopedia, like the common dictionary, is only needed and to be used as a 
reference book for the purpose of acquiring a knowledge of some particular thin* 
which happens to be sprung by reading other books, or that may come up in con* 
versation, about which doubt at the time exists; and that, as in the case of the 
dictionary', it would be a dry and profitless employment of one's time to go into a 
regular reading of such a work as a set line of study. 

No greater mistake than this, however, could well be made by an intelligent 
young man or woman who may be anxious to become generally jiosted, and who 
might laudably wish to appear to their associates intelligent on all subjects that 
are liable to come up in conversation. 

Persons who have not given special attention to the advantages to be gained 
by the regular study of a good encyclopedia as a home or school book, can form 
but a limited conception of the extent and variety of information that will ac¬ 
cumulate in a retentive memory by a regular habit of such a course of reading 
The very diversity of the subjects treated, in the alphabetical order of titles, 
fuinishes aielaxation to the mind of the student as he finishes one subject and 
takes up another on a question wholly unanalogous and quite probably bearing no 
resemblance to the one just concluded. This very relief from mental strain, or 
unbending of the intellectual bow, furnishes a source of rational recreation while 

11 See Conn. Fisheries Report, 1871. 
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storing the mind with useful knowledge so varied in its character as not to become 
wearisome and insipid. For we may rest assured that not one of the thousands of 
subjects so carefully treated in any good encyclopedia, even if all be not absolutely 
correct, but contains information of real value to the person who may wish to be¬ 
come largely intelligent upon matters of universal knowledge. And one of the 
most inspiring results of such a regular reading of an encyclopedia is the grand 
impression one receives of the work of intellect required to discuss and formulate 
such an enormous variety of subjects, and, by the joint efforts of the different 
minds employed, to bring together such an almost inconceivable amount of in¬ 
formation as is massed in a set of these volumes. A hasty glance through such a 
work, with a mere glimpse of the results which have cost so much research, study, 
and erudition, impresses one with the majestic achievements of the human intellect 
somewhat as we are impressed by the works of creative wisdom when viewing 
through a telescope the starry heavens, and then turning to scan the superlative 
wonders in the other direction revealed by the microscope. 

Another way of profitably reading an encyclopedia, as a school-book for home 
study, is to take one subject of general information, in almost any department of 
knowledge, read it carefully and at the same time note down every principal word 
it contains, which will be found to be the basis of some other encyclopedia article. 
Then, when the first article is finished, take up the others referred to in it, in the 
order of their occurrence, and in like manner, while reading each article, note 
down all new subjects alluded to in it, and so on till the subjects noted shall run 
out. We venture to predict that such a reading and such a persistent noting 
down of new subjects embracing other articles in the same encyclopedia, would, 
by direct accumulation and constant accretion of new articles, ultimately lead to a 
reading of the entire encyclopedia, as completely as if gone through page by page 
consecutively. 

Before commencing to write this paper we spoke of the last-named conclusion 
to our corresponding clerk, .Robert Rogers, who agreed that we were right, and by 
a couple of hours of careful investigation, with a set of Appleton’s “ New Ameri¬ 
can Encyclopedia,” we reached the conviction that our broad position was un¬ 
questionably correct, and that by commencing with any one prominent article of 
either of the volumes that might by chance be taken up, the whole encyclopedia 
would be embraced and exhausted by the continuous noting down and reading the 
various new subjects incidentally mentioned, as herein set forth. 

Let us now illustrate this position and see if it does not show evidence of 
truth. Take, for example, the single article on “glass,” to commence with. By 
glancing over a portion only of this article we noted down the following list of 
subjects incidentally mentioned therein, each of which forms the foundation of 
explanatory discussion in other articles somewhere in the different volumes. 
The reader, by looking over this list will see what a vast amount of information 
would be obtained should each subject, thus alluded to, be thoroughly read up. 
The following is a partial list of these leading words: 

Chemistry, fusion, vitreous luster, silica, alkali, lime, metallic oxide, crystal, 
quartz, soda, chloride of silver, enamel, mica, boracic acid, potash, zinc, barytes, 
iron, lead, flint, soot, manganese, oxygen, uranium, strass, copper, silver, gold, 
saltpeter, magnesia, arsenic, alumina, antimony, porcelain, silk, caoutchouc, wax, 
soap, diamond, litharge, rosin, emery, steel, oil of turpentine, camphor, wine, 
feldspar, basalt, carbonic acid gas, opaque, transparent, malleability, amethyst, 
lenses, microscope, lava, volcano, hieroglyphics, astronomy, Thebes, Egypt, Nin¬ 
eveh, Phoenicia, Pliny, Sidon, Alexandria, Strabo, Theophrastus, Aurelian, 
Liebig, Cicero, Herculaneum, Pompeii, Rome, England, Europe, Venice, Bohe¬ 
mia, Cherbourg, Paris, Oxford, London, United States, Great Britain, France, 
Australia, Germany, New Hampshire, Harvard University, Washington, Munich, 
New Haven, Boston, Massachusetts, Virginia, Missouri, Mississippi, Florida, New 
York, Jersey City, Philadelphia, Pittsburg, Ohio, Alleghanies, Michigan, etc. 

Such is a mere specimen of the range of subjects forming special articles in 
this encyclopedia, hundreds upon hundreds of which will, if carefully examined 
and noted, yield equally formidable batches of new articles discussed in still other 
parts of the same work, till the whole storehouse of knowledge is involved in 
the almost limitless details of the descriptions and investigations. 
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Now suppose the student shall have read through this discussion of “glass/* 
and after resting shall attack “ chemistr} r ,” the first word noted in his list of new 
subjects; it, alone, will certainly yield as many more themes for separate articles 
that will be entirely new, and so on, more or less, with each of the words in this 
entire category of subjects, so that by the time the reader has gone through 
with the progeny of “ glass ” alone, and noted all the offspring they shall pro¬ 
duce, he will have many thousands of uninvestigated articles on his hands to look 
after, which in turn will bring forth still a greater crop of new’ sheaves to be 
thrashed; and soon till every word of the mighty compilation of subjects shall 
have become involved. 

We do not expect any student ever to exhibit such industry as to pursue this 
course in the study of an encyclopedia, however thorough and instructive it might 
prove to do so. We only refer to it, and illustrate it by a single example, that the 
reader may catch a glimpse of the resources of intellectual food which are con¬ 
densed in one of these most valuable compendiums of human knowledge. 

Whatever the motive of wealth or personal aggrandizement may have been 
which prompted the originator and getter-up of the first general encyclopedia, from 
which all other works of the kind have emanated with various degrees of improve¬ 
ment, one tiling is sure, that the world owes a debt of gratitude, that never will 
be paid in time, to the man who first conceived, formulated, and carried out this 
idea. 

Even the value of the common dictionary is greatly underrated, being re¬ 
garded as a book never to be opened or examined only as one wishes to determine 
the definition, orthography, or pronunciation of some word that may happen to be 
in doubt. On the contrary, one of the most accurate and accomplished conversa¬ 
tionalists we ever knew, as to the proper meaning and pronunciation of words, 
and as to an interminable supply of the same, w r as a young lady in Dubuque, 
Iowa, whose mornings and evenings were regularly devoted to a diligent study of 
“Webster’s Unabridged Dictionary” as a simple and ordinary school-book for 
home use. No Vassar girl she chanced to meet could begin to cope with her for 
accurate and extensive command of English words, or for a comprehensive grasp 
of their unexceptionable pronunciation. So thorough and infallible did she finally 
come to be regarded in this latter particular, and so famed as a linguist generally, 
that, by universal consent among her acquaintances, she was regarded as an 
orthoepic oracle. Surely this was something of which to be justly proud, and, 
compared with the ordinary accomplishment of punishing a seven-octave j)iano- 
forte, shone like Sirius in the presence of a cluster of telescopic nebulas. 

And in this connection we may add, that the most generally intelligent per¬ 
son of his age we ever knew, as relates to all questions of science, history, biogra¬ 
phy, geography, art, literature, manufacture, commerce, monetary matters, etc., 
was a young man in Tiffin, Ohio, who gave several hours a day to the patient and 
careful reading of the various articles of an encyclopedia as a simple school-book, 
which he had purchased with money he had earned by teaching school. 

We instance these two persons as mere illustrations of many others whose in¬ 
fluence in society, as intelligent and accomplished young men and women, de¬ 
pends largely upon the knowledge they have obtained in the manner here inti¬ 
mated. 

And here, en passant , we wish to refer to another book partaking somewhat of 
the nature of a dictionary, and of the greatest importance to the student of the 
English language—a book, perhaps, the least known of any school or text-book 
published. Indeed, we may truthfully say, that not one person in one thousand, 
among even the educated classes, has ever heard of the book, much less seen it. 
We refer to the “Thesaurus” of English words, a book of seven hundred pages, 
the compilation and arrangement, of which cost a patient English scholar (Dr. 
Koget) an entire lifetime of more than fifty years to accomplish. We have spoken 
to a score or more of educated persons, incidentally alluding to the “Thesaurus”; 
and, to our astonishment, not one of them knew what we meant, or had ever 
heard of such a work; yet it is one of the most invaluable private text-books in the 
English language for the general student, and, especially for a writer, next to a 
good encyclopedia and a standard dictionary. 

But what, asks the reader, is a thesaurus? It is not a book of synonyms 
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(several of which exist by different authors), but it is a work of vastly wider 
range and of immensely greater importance. It contains all the principal words 
ol the English language so arranged and classified as to be readily found, and 
alongside of which is presented every word or phrase directly or remotely having 
the same meaning, or presenting any resemblance to such signification; and then 
in another column, the opposite words and phrases are given, or those having 
similarly opposite shades of meaning. The convenience and usefulness of this 
wonderful exhibit of patient, scholarly industry and research can scarcely be over¬ 
estimated by a writer for the public press, especially one not long experienced in 
literary composition. 

One of the most detestable things in current literature is the careless repeti¬ 
tion of the same word or phrase in close proximity, when substantial synonyms 
are within ready reach. This glaring defect is surprisingly common and observa¬ 
ble even in the set papers of some of our best magazines and daily journals, and 
so marked is its inexcusable recurrence that a sensitive reader is tempted at 
tunes to throw down the publication in disgust before finishing the article. 

1 he habit of thus reiterating favorite and hackneyed forms of speech, by even 
some of our most popular writers, when 710 reasonable necessity exists for so doino- 
could at once be corrected by a little attention to the instruction which this ad- 
1111 ruble volume affords. Not a single instance, we venture to assert, occurs in 
ordinary composition, where the same expression need be repeated till the chain 
ol argument has advanced so far from the previous employment of the term that 
its sound has ceased to ring in the reader’s memory. Could the tautological essay¬ 
ists here alluded to fully realize the intrinsic value of this work, as an aid to the 
selection of a rich variety of expressions, and by which even a superabundant 
choice of words and phrases might always be at hand, they would surely not bo 
caught unnecessarily repeating themselves in the reiteration of commonplaces to 
the utter disregard of refined literary taste. ^ 

In conclusion we would say, so important do we regard the book referred to 
as a companion-piece to an unabridged dictionary for any man or woman who 
writes, or expects to become a writer for the public, that"its cost would be but a 
mere bagatelle compared with its permanent advantages. And realizing as we 
have personally done for these several years, the value of this book to t.he^student 
and writer, by which he may concisely express his thoughts even to the nicest 
shades of meaning, we are only surprised that it has not already found its way 
into the library of every thinking person in the land. 


TIME AND SPACE.” 


-Ihere appeared m last month’s Microcosm an article, from the pen of our 
esteemed contributor, Mr Duval, with the above heading, in which the writer 
insis s ha space must be “something in itself, because something can be 
put into it. From the criticisms of a number of our readers we have deemed it 
necessary to call attention to this singular position and reasoning by a few brief 
remarks; and we ask the reader, before proceeding farther, to turn to the last 
Microcosm, p. 80 , and re-read this very critical article of Mr Duval 

We have no hesitancy in admitting the reasoning of our contributor to be 
quite ingenious, to say the least; but it can only be ingenious sophistry, in the very 

" , fc ‘ C C i?% and r lfc 18 a fa f, thafc S ° phistr ^ ver >’ often » 80 ingenious that it 
becomes difficult, if not impossible to expose it in such language as to make its 

fallacy manifest even to the mind of a logician. But we will try to look into this 
as it appears to us, self-contradiction in essential meaning, if not in definite 
terms. 

1 1 'i |iero can be, in the first place, no such thing as vacant space, in the abso¬ 
lute sense, in the universe. To be absolutely vacant, space should be entirely 
beyond the reach of all substantial entities of whatever kind or character The 
apparently vacant space, for example, in this room is filled with many different 
and real substances, material and immaterial—such as air, odor heat lio-ht 
sound, magnetism, electricity, gravity, etc., or with the force-elements of nature’ 
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out of which the forms of force here named proceed, or are generated. Could, 
we produce a perfect vacuum in perfect darkness and silence, and in the absence 
of heat, magnetism, electricity, etc., still there can be no space that is not per¬ 
meated at all times by gravital attraction , or the substantial force-element which 
constitutes it. This proves that no such conception is possible, to begin with, as 
absolute vacuity, leaving out of account the omnipresence of a substantial God 
himself, which no exhausted receiver would exclude. 

But this unavoidable conception of some sort of substance as actually present 
everywhere in the universe (making it impossible to conceive of space not filled 
with something) did notenter into Mr. Duval’s premises or calculations at all. 
He assumed the utter inconceivability of an absolutely vacant space free from any 
substance, and yet insisted that such space—such positive absence of everything — 
must still be “ something,” because it naturally left room for something ! 

Now wo fail to see the logical force of such reasoning. If vacant space, in the 
absolute sense, is not the absolute equivalent of nothing, in its most elementary 
signification, then we should like for Mr. Duval to tell us in concise words what 
constitutes nothing . We challenge his fine intellectual abilities to conceive of 
nothing, by any stretch of his imagination, according to his views, because he lias 
no place for it unless it should be in absolute vacuity ; but as he makes absolute 
vacuity a u something,” he has no use for the term nothing in his vocabulary, since 
the absolute absence of everything, could it exist, instead of being nothing, he also 
claims to be “ something ” 

Now, since the absence of all substance {absolute vacuity ) is with him still 
“something,” we cannot for the life of us see why the absence of light, called 
darkness, the absence of sound, called silence, or the absence of heat, called cold, is 
not also “something,” since darkness, silence, and cold, just as certainly leave 
room for light, sound, and heat, as vacuity leaves room for substance. But Mr. 
Duval admits very correctly, though not very consistently, that darkness, silence, 
and cold are simply and absolutely nothing, for no reason in the world except that 
they are each specifically the absence of something. He would not think of insist¬ 
ing that a shadow was something because the thing which casts the shadow might 
occupy its place. But he does insist that vacuity is something, because some¬ 
thing might be put into the place of such vacuity! He supposed that because he 
can calculate the cubic contents of a box inclosing a yard of vacant space, there¬ 
fore this space must be “something,” or else he could not calculate it, and if the 
space were not something, the sides of the box would touch. By the same sophis¬ 
tical method of reasoning he should conclude that because he can calculate the 
length of a shadow m feet and inches, therefore a shadow must be something or he 
could not calculate it. We can measure off a cubic yard of darkness inclosed in 
“plates of brass” just as readily as we can measure off a cubic yard of vacuity or 
a cubic yard of marble. Therefore if darkness was not something the sides of the 
brass box ought to come into actual contact! Is this sound reasoning, or is it 
sophistry? 

But is it not possible to determine concisely and almost intuitively what is 
meant by time and space? Let us see. Time, in its specific sense, is measurable 
duration m which the sequence of finite events is conceivable and possible; while 
in its generic or absolute sense, time is the ceaseless onflow of infinite duration, of 
which neither beginning, middle, nor ending is conceivable or possible. Space, 
in its specific sense, is measurable distance or expanse between points of observa¬ 
tion, as the conceivable room or vacancy in which objects may exist; while in its 
generic or absolute sense, space is simply room or extension, occupied or unoccu¬ 
pied, of which center, diameter, or circumference is neither conceivable nor pos¬ 
sible, and wherein substance exists or may exist to infinity; and hence space, in 
itself, is nothing, being generically and in an absolute sense the opposite of some¬ 
thing, just as darkness is the specific opposite of light, silence the specific opposite 
of sound, and cold the specific opposite of heat, neither of which, as the opposite or 
absence of the specific entity involved, can be anything. 

We have read many pages of attempted definitions of time and space, given 
by the most learned men of the world, from Plato and Aristotle down, as collected 
by the tireless research of our associate. Dr. Mott, and we marvel, as we read, at 
the labored array of words and sentences in an almost meaningless effort to reach 
intelligible conclusions, when the words themselves scarcely need defining at all. 
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except so far as the merest statement of a few self-evident truisms is concerned, as 
presented above. 

Of course, as Mr. Duval insists, we cannot conceive of the annihilation of a 
cubic yard of vacant space in its specific sense, only by filling it with some sub¬ 
stance; neither can we conceive of the annihilation of a cubic yard of nothing 
only as we put something in its stead. The only way we can annihilate a cubic 
yard of darkness is to fill the same space with something— light . Yet a cubic 
yard of darkness, vacuity , or nothing , conveys one aud the same idea, only consid¬ 
ered from different standpoints. 

The fact that there are 1)5,000,000 miles of space between here and the sun, 
as Mr. Duval urges, no more proves space to be “something,” than the fact of 
95,000,000 miles of darkness between here and the sun (in case the heavenly 
bodies should all cease shining) would prove darkness to be something. Accord¬ 
ing to Mr. Duval, if there were absolutely nothing substantial in the entire uni¬ 
verse, still the universe would be absolutely full of “something ” since the absence 
of everything is as really “something,” as its presence would be! Was there ever 
a more stultifying self-contradiction than this? We repeat, then, if absolute 
vacancy or pure space is still “something,” it is clear that nothing and something 
must be synonymous terms. In sober truth, should any such conception as this 
ever chance to find a serious lodgment in our brain, we should begin to suspect 
that we had found at least one absolutely “ vacant space ” in the universe, namely, 
in our own cranium. 


IS DRUG MEDICATION A SCIENCE, AND HAS IT BEEN A BLESS¬ 
ING OR A CURSE TO THE HUMAN FAMILY ?—No. 5. 


BY MRS. M. S. ORGAN, M. D. 


Startling as it may sound to the Christian world—which indorses the theory 
and practice of drug medication—it is nevertheless an incontrovertible fact that 
drug medication has its origin essentially m materialism; without this foun¬ 
dation its whole superstructure would “ dissolve like the baseless fabric of a 
dream.” Its primary premise, drugs—inorganic matter—acting upon living mat¬ 
ter through inherent affinities, necessarily incorporates, or, in fact, is based upon 
the doctrine that vitality is but the result of inorganic affinities; that certain 
combinations of matter terminate in organic structure and life. There is no 
escape from this conclusion; for, if drugs—inorganic matter—act upon living 
matter through innate affinities, then there is, there can be, no barrier between 
the organic and inorganic world; the play of inorganic forces would necessarily 
culminate in vitalized structure; and it can then truly be predicated of matter, 
that “it contains in itself the promise and potency of every form of life.” 

The elemental principles of Nature s constitutional laws necessitate the ac¬ 
ceptance of one of two positions: either there is no affinity whatever between or¬ 
ganic and inorganic force—that their relation is one of perpetual antagonism; or 
else drugs—inorganic matter— do act upon living structure through inherent affin¬ 
ities. If the latter be true, then its corollary, vitality, mind, and spirit are the re¬ 
sult of peculiar arrangements of matter, must also be true. Matter then becomes 
the eternal self-existent creative force from which emanates all life, organic and 
mental. There is no intermediate ground between these positions; they stand in 
direct antithesis. 

If the fundamental premise of drug medication be true, then materialistic 
philosophy solves the problem of all life, vital, mental, and spiritual, and death 
inevitably terminates all. 

Thus it becomes evident that the principles underlying a true medical 
science embody vastly more than the preservation of physical life and health, 
all-important as these are. These principles reach back to the very origin of life 
—to Creative Force—and out into the illimitable future, with its glowing inspira¬ 
tions, its thrilling hopes of an individualized immortality; for the origin and 
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destiny of human life are but the poles of a grand, stupendous circle of ceaseless 
activity, growth, and development. 

Science has fully demonstrated that the relation between organic and inor¬ 
ganic affinities is one of continual and determinate antagonism. The inorganic 
world, with all of its mighty forces in perpetual action, is limited to the precincts 
of inorganic affinities; there is no kinetic or potential energy in its constitution to 
pass, one jot beyond this boundary. With all of its stupendous operations, its 
diversified influence, with all its subtile, penetrating agency, it is not possible for 
it to produce even the lowest form of organic life. 

Had there been no Omnipotent energy behind these inorganic forces the world 
would have continued to roll on its ceaseless rounds—lonely, silent, songless, with 
never a form of animate life. 

In order for organic form and life to be produced it was absolutely essential 
for an intelligent creative agent to superinduce new laws of aggregation and 
arrangement, by which matter could be liberated from the sovereignty of primitive 
affinities—to implant in the constitution of vitalized structure the power to sub¬ 
ordinate the antecedent forces of the inorganic world, and thus force matter into 
higher forms and systems. 

All scientific observation and experience establish the fact that vitalized 
structure can maintain its existence only through virtue of inherent power to sub¬ 
due the affinities and demolish the arrangement of inorganic matter. Only when 
vitality yields its claim can inorganic energy assert itself, and bring matter back 
to its original kingdom. 

The effort of materialism has ever been to break down the walls of partition 
between the organic and inorganic—to account for all the manifestations of life 
and mind upon chemical and mechanical principles. 

Materialists confidently affirm the eternity of matter, and that through forces 
which inhere in it all life and mentality have been evolved. 

Yet these very same physicists, when trying to solve the phenomena of vital¬ 
ized power, have been compelled to pause on the confines of the inorganic world, 
and acknowledge their inability to analyze the forces which evolve organic struct¬ 
ure and life and mind, or to discover any affined relations between the kingdoms 
of organic and inorganic matter. 

“ Science knows much of this intermediate phase of things, that we call 
Nature, of which it is the product. But science knows nothing of the origin and 
destiny of Nature. . . . Who or what bestowed upon the ultimate particles of 
matter their wondrous power of interaction ? Science does not know; the mystery, 
though pushed hack, remains unanswered.” 1 

No one of any scientific attainment will for a moment dispute the fact that 
organic and inorganic structures are composed of the same primordial elements; for 
the nature and form of structures depend not upon the matter of which they are 
formed, but upon the constitutional laws by which the matter is arranged. If in¬ 
organic forces control the primordial elements, inorganic forms necessarily result; 
if vitalized forces control, organic structure will inevitably be evolved. 

Those who have followed the line of argument pursued in this paper, will rec¬ 
ognize the appositeness of discussing the true relation between the organic and 
inorganic world; for upon this depends the truth of the position, that drug medi¬ 
cation is not a science. 

If the relation between dead matter and living matter is one of antagonism, 
and not affinity, then it necessarily follows that the fundamental premise upon 
which drug medication is based must be false; and the premise being false, all the 
theories predicated upon it must be false, and the practice growing out of them 
must be injurious and fatal. 

The testimony of the ablest medical professors and most experienced prac¬ 
titioners corroborates the scientific fact that drug medication is not a science. Did 
space permit many solid columns of such testimony could be given. 

Why have so many medical men thus borne testimony against the very system 
of which they are the theoretical and practical exponents? Simply because uni¬ 
versal experience in medical practice has compelled it. An unbiased and logical 
mind instinctively takes cognizance of the fact that a true healing art must neces- 
* “Fragments of Science.”—Tyndall, p. 415. 
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sarilv be productive of successful results—that the restoration to health and the 
preservation of life would be the universal rule in the treatment of all phases of 
disease, and death but the exception. 

In a former article it was indicated that a true healing art consists in using 
such extrinsic means as will co-operate with the efforts of vitality, which in all 
forms of disease is ever a remedial action. A correct system of medication must, 
therefore, be based on the well-authenticated law of nature, that all healing power 
is inherent in the living system. All that medication can possibly effect is simply to 
supply those conditions and agents which will enable the vis medicatrix naturcB 
to perfect its work. 

Nature's materia medica consists of pure air, water, food, light, temperature, 
exercise, rest, bathing, sleep, clothing, electricity, animal magnetism, mental en¬ 
vironments, passional influences, mechanical and surgical appliances. A true 
healing art consists in supplying the system with whatever of these it can use 
under the circumstances. 

All disease, all abnormal action of body and mind, are produced through vio¬ 
lations of organic law; and according to the well-defined principle of justice, which 
is embodied in all natural law, the only way to regain health of body and mind is 
to return unreservedly to the wise and beneficent, but inexorable, authority of 
Nature—to use those agents and conditions which preserve health to restore 
health. 

As the action of vitality in the remedial struggle is always abnormal-patholog¬ 
ical, instead of normal-physiological, these hygienic appliances must be varied to 
meet the exigencies of the case, and this necessarily requires skill in interpreting 
the pathognomonic symptoms; and to apply these remedial agents so that they 
will effectively harmonize with the vis medicatrix natures demands a thorough 
knowledge of anatomy, of physiological, psychological, and pathological law. 

This theory of hygienic medication has been fully tested in all forms of 
disease with the most satisfactory success. The most dangerous acute diseases, 
the most complicated chronic diseases, have under its remedial appliances been so 
directed and assisted, that the restoration to health has been the almost exclusive 
and universal sequence. When other results have followed it has been due to 
want of constitutional vigor to expel the morbific material which caused the 
disease. This is not mere assumption, as the experience of drug medication un¬ 
avoidably must be; for hygienic medication is predicated on well-recognized laws 
of nature—laws which are as fixed and determinate as the creative power which 
called them into action. 


THE UNIVERSITY OF SUBSTANTIALISM. 


This symbol of an educational institution, soon to begin its mission of 
enlightening the world, conveys an idea to the minds of our readers of significant 
importance second to none which has found a place in these pages, if we except 
alone the Substantial Philosophy upon which, as an educational basis, the uni¬ 
versity is to be founded. Not having had the honor of conceiving the idea of 
such an institution (it having been sprung by a whole-souled philanthropist, who 
has done more in Ins day to extend educational influences in the West and South 
than any man living), we feel at greater liberty to speak frankly and freely con¬ 
cerning its claims upon the thinking community, and especially upon those who 
already have embraced the principles of Substantialism, than we could possibly 
feel or claim a right to exercise, were the project one of our own suggesting. 

Believing the university here foreshadowed to be a necessity of this age spon¬ 
taneously growing out of the inevitable progress of events as they are developing in 
the higher elements of science, philosophy, and religion; and knowing of a surety 
that it is only a question of brief time before it will stand erect in the eyes of the 
world as an accomplished fact, and, in the magnificent proportions of its grandeur 
and utility, challenge the admiration of mankind, we are not afraid of ever be- 
coming ashamed while we live, nor of any reproach falling upon our memory after 
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we have gone hence, for venturing here to urge upon every friend of the cause which 
the university is to represent, to commence acting at once, and in the most energetic 
as well as substantial manner possible, in its behalf. 

Up to the time of this writing the leaders in the movement have already 
received the offer of buildings and grounds, with money donations besides, in two 
separate localities, as inducements for bringing the university to their respective 
cities. The offers are now under consideration, while friends in other sections are 
prospecting for even larger inducements, with strong hopes of success. Every well- 
wisher of the enterprise can therefore possess his soul in confidence that the insti¬ 
tution is sure of a good home and of a hearty welcome to it, as soon as the con¬ 
tingent fund, for the organization and the initial expenses, has been subscribed. 
Such fund should be not less than §10,000 from the friends of the cause, aside 
from all that may be donated to the institution itself as a bonus, by the town or 
city which may succeed in securing its location. Hence it behooves every personal 
well-wisher of the movement to bestir himself to the extent of his means that the 
enterprise may not flag. 

We are aware that no mere begging appeals to the friends of Substantialism 
would be likely to do any good in the way of securing contributions to a contin¬ 
gent. fund so absolutely needed for defraying the initial expenses of establishing 
such an important work. Mere begging has served its day and generation, and 
appears to be about “played out,” to use an expressive slang phrase. We have 
about concluded that unless an appeal can be made in some manner to an intelli¬ 
gent man's or woman's self-interest, or sense of obligation either to immediate or 
remote posterity, or to the community at large, for which due credit and honor 
are to be given m return, it is an up-lnli business to force a single dollar from 
such person's pocket in aid of any institution whatever. Society seems to have 
come to such a pass, perhaps justly so, that a gift of money, from a mere feeling 
of friendship or desire to oblige a professional beggar for this or that institution, 
is so rare as to have become conspicuous for its rarity. Men now seem to act 
almost exclusively in such matters from some phase of self-interest, either for the 
benefit of their own present and future reputation, or for the advantage of their 
posterity. Some few appear to give from the sole motive of benefiting mankind 
and of elevating the race to a higher plane, morally, intellectually, and physically; 
though in such giving they very properly keep themselves also in* view, and do not 
lose sight of the fact that their good works will follow them; and in this way they 
well know that their names will live in the grateful remembrance of the world for 
their generous acts. 

Surely there is nothing discreditable to any man or woman in such honorable 
feelings of pride, and in such unselfish giving with a selfish motive. This seems 
paradoxical, but it is not, when we reflect that terms often have, even in the 
plainest Scripture passages, a two*fold meaning. Sordid or purely avaricious self¬ 
ishness is a crime that degrades humanity, and is on a par, in Scripture language, 
with idolatry; but selfishness, in its higher sense, is Christ-like. It is in tiiis 
divine sense that it is even commendable, as among the nobler impulses of human 
nature, involving, as it does, the very first law of our being which God has im¬ 
planted m every man's and woman’s bosom—the Christian no less than the chiefest 
of worldlings. Christ “became poor that we through his poverty might be rich,” 
and it is no blasphemy to teacli that lie did it selfishly, even while laying down his 
life for Ins enemies; for this God-man passed through his terrible ordeal of suffer¬ 
ings “ for the joy that was set before him,” and it was this divinely inspired selfish 
motive of final victory which enabled him to “endure the cross and despise the 
shame,” that he might attain his seat “at the right hand of the throne of God.” 

It is, then, by no means a discreditable motive in any man, should he give in 
aid of a beneficent cause or institution, if, in addition to a desire for benefiting 
his race, he should also feel the tlirill of a “joy set before him,” in the certain 
recognition by posterity of the fact that he had performed a noble and generous 
act. 

If it is not discreditable for a man to make provision before his death for the 
erection of a marble memento of Ins having lived and done good, it would surely 
not be otherwise than right for him to donate an equal sum to a beneficent insti¬ 
tution with the motive, first, of benefiting and elevating posterity; and, secondly. 
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of proudly and even selfishly having the same generous act recorded to his credit 
in the pages of The Microcosm, where, better and more lasting than any monu¬ 
ment of stone, it will live to tell the tale of his noble deed to coming generations. 

We insist, therefore, that it is not only laudable and legitimate, but every 
way proper for one who gives liberally to any good cause to desire due credit for 
the same, that others may know of it to his honor, and as a salutary example for 
emulation. Our appeals to the friends of Substantialism, therefore, in aid of the 
coming university will be made upon the principle herein hinted, that every 
abettor of this work will thereby be erecting for himself or herself a monument 
in the living pages of this magazine, where its inscription will be read by genera¬ 
tions to come, when the marble and granite slabs of the present shall have been 
gnawed into dust by the teeth of pelting storms and passing years. 

As certain as that the Substantial Philosophy is eternally true, and that it 
must therefore live and be studied during all future time as containing the foun¬ 
dation principles of all true science, just so certain will these early volumes of 
The Microcosm hold a place in the public libraries of future generations, and be 
reprinted and owned, and kept sacred in the private libraries of coming sub- 
stantialists, and be handed down from fathers to sons as a scientific, philosophical, 
and religious inheritance more precious than gold or gems. We feel that we are 
as safe in predicting this fact as was John Adams, at the signing of the Decla¬ 
ration of Independence, in predicting the perpetual jubilation that would be 
witnessed for all coming time as the anniversaries of that memorable day should 
joyously recur. 

Principles of science and philosophy can never die after they have been once 
made known and demonstrated to be true. And the early volumes which contain 
the original and detailed elaboration of such a wide-reaching revelation of natural 
laws and principles as are presented in Substantialism, must in the very nature of 
things never go out of print. No Mohammedan hordes with fanatical torch will 
ever again destroy the Alexandrian libraries which will shelve in perpetual pres¬ 
ervation multiplied copies of all the books of preceding ages worth preserving. 
It is for this reason that we hold out these pages as the imperishable monumental 
record wherein the name, residence, and good deed of every man and woman who 
earns a brick in this initial university shall be perpetuated and honored when 
present dynasties shall have been forgotten, and when corn shall grow where 
Egypt’s pyramids now stand. 

We ask, then, all who are able or who would be willing to place their names 
on permanent record as among the earliest friends of Substantialism to send their 
subscriptions, either in funds or in pledges within reasonable time, to Rev. J. J. 
Smith, D. D., at Tomkins Cove, N. Y., who is the treasurer of the contingent fund 
of the university, and who will see that The Microcosm gives due credit for the 
same as herein set forth. 

We do not expect to be many more years with you in this work of helping to 
inaugurate the scientific and philosophical revolution which the coming university 
is to take up and carry forward; but while we do live, it shall be our chief aim, in 
the intervals of our editorial work, to make all the money we honestly can, every 
dollar of which, aside from the necessities of those having personal claims upon us, 
we propose most sacredly and religiously, as well as selfishly, if you please, to leave 
to the University of Substantialism, and shall expect to get due credit for doing 
the same. 


RELIGIOUS HINTS FROM SCIENCE AND PHILOSOPHY.—No. 1. 


BY J. W. LOWBER, M. A., PH. D. 


The Physical Sciences and Religion. 

“May knowledge more and more increase, 

And man from bondage find release; 

As the Bible he studies, and Nature’s laws, 

Which point to the same eternal cause.” 

There is much foolish opposition on the part of some religious teachers to 
science and philosophy. I heard a preacher, not long since, state in the pulpit 
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that it was wrong to reason on any subject; that the food should he handed 
directly to the people. He was in favor of their eating it raw. From such preach¬ 
ing as that a congregation will never get more food than it can digest, either raw 
or cooked. I am of the opinion that we should select nearly all of our illustrations 
for the pulpit from the Bible; that inspired volume contains enough for the use of 
any preacher; but it is foolish to oppose that knowledge which is so essential to a 
proper understanding of the Bible. Some say we care nothing about theory, we 
only want right practice. There can be no practice without theory. False prac¬ 
tice always results from false theory. It is necessary to know the cause in order to 
understand how to manage the effect. When a watch is out of fix, the watch¬ 
maker does not simply turn the hands, but he finds out the cause of the difficulty, 
and then remedies it. Carlyle claims that he can tell what a man’s religion is by 
knowing his position with regard to the origin of things. When you find a nation 
materialistic in philosophy, you will find it the same in religion. The various theo¬ 
ries of fatalism, taught by French theologians, were derived from the philosophy of 
Condillac and from Mohammedan ideas, appropriated by the French philosophers. 

The history of an individual is frequently the history of a nation. The same 
peculiarities that are observed in the youth of the individual are also observed in 
the youth of a nation. The child directs its entire attention to the outer world; 
it is anxious to know the cause of the things about it. Well do I remember, when 
only four or five years old, the number of hours I spent in trying to learn the 
origin of the beech tree under which 1 played. In the early history of Greek phi¬ 
losophy attention was only given to the outer world. The great problem with 
them was this: What is the underlying element from which all things have 
come? One philosopher claimed water as the primary element; another, air; 
another, fire; and still another, the essence of things. 

The soul, by the early scientists or natural philosophers, was regarded as ma¬ 
terial, being composed simply of air. Materialism belongs to the infancy of sci¬ 
ence, and not to its manhood. Science now has sufficient age to rejoice in its 
manhood, and to put away childish things. It is sad to think that there are great 
men in the scientific world who look so much at the material that they cannot yet 
see beyond it. Philosophy reached manhood in Socrates, Plato, and Aristotle, 
who taught the importance of studying mind as well as matter, and finding the 
permanent beyond the fleeting and the changing things of this world. 

I have frequently heard it said, by both scientists and religionists, that the 
Bible was not given to teach men science. I somewhat doubt the absolute cor¬ 
rectness of the statement. In the very beginning of the Bible we have a scien¬ 
tific statement of the origin of things. We find there the fundamental element 
from which all things have sprung. There are statements in the first of Genesis 
that progressive science of three thousand years is now making plain. The He¬ 
brew word for God is Elohe, but in the Bible it was Eloliim, that created the 
heavens and the earth. The plural form there used was entirely correct, for it 
denoted three persons in one nature; but this could not be understood until the 
mission ot* the Christ and the Holy Spirit into this world. When Moses speaks 
of the creation of light, he uses the word “aor,” which is the word in the He¬ 
brew language for electricity. Thus was modern science anticipated. If there 
is no science in the Bible, why is there none among those nations which have 
it not ? 

Ancient scientists believe in the eternity of matter, modern science teaches 
that matter had an origin; so the argument from cause to effect is placed entirely 
into the hands of religious teachers; for matter which possesses inertia could not 
have created itself. All nations have connected cosmogony with religion; science 
has shown the incorrectness of their ideas of creation, so their religious books 
have been superseded. The Bible cosmogony is shown to be correct by modern 
science; then the author of the Bible must have anticipated such science. Law 
passes as a golden chain through the entire system of nature. The naturalist him¬ 
self cannot understand from whence all this order comes. How can matter with 
its universal property of inertia be in constant motion? There must be some¬ 
thing in the cause to account for the effect. Law in the physical universe inti¬ 
mates a higher law in the moral, and it gives a very strong hint of the existence 
of the Great Lawgiver, who is the ultimate cause of all these things. 
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EDITORS’ TABLE. 

That Stridulating Locust. 

A. Wilford Hall , Ph. D., LL. D.: 

Dear Sir,— In the conclusion of your article on 
the subject of “Newton’s Great Formula,” in the 
September number of The Microcosm, Vol. IV.. 
page 379, I think you commit an error in your cal¬ 
culation as to the amount of heat that would be 
generated by a given number of locusts, according 
to the wave-theory, should they stridnlate at one 
time half a wave-length apart. I quote your words 
as follows: 

“ As the ‘ condensed half ’ of each wave, accord¬ 
ing to Prof. Mayer, is thus heated, while the other 
half of each wave is equally cooled, by rarefaction 
(see ‘Appleton’s Encyclopedia’), it would, of course, 
only require two locusts of the same size and pitch of 
tone to stridulatc half a wave-length apart (so that 
the condensations from one insect might fall into 
the rarefactions of the other) to heat the entire at¬ 
mosphere 1-679; while four similar locusts would 
demonstrably double this temperature of the whole 
atmosphere thus permeated; and hence it follows 
that 1358 locusts, one-half of them stridulating half 
a wave-length from the other half, would actually 
raise the summer temperature of 90° to 180° F. 
Nothing in science can be clearer than this. Will 
Profs. Maver, Rood, and Stevens, therefore, be 
kind enough to figure out, by their mathematical 
formulas of uiululatory acoustics, and let us know 
just liow T many able-bodied locusts it would take, 
according to the solution of Laplace, to set the 
woods on fire? We want this information for Tnn 
Microcosm, as several of our rural subscribers are 
writing to us this summer complaining about these 
seveuteen-year locusts.” 

Now if one locust, producing a condensation, 
generates thereby a given amount of heat, which it 
certainly must according to the wave-theory, it also 
produce's alongside of it a corresponding rarefaction 
just as much below the normal temperature of the 
air, as the condensation is above it; thus the two 
constituents of the sound-wave, according to the 
theory, exactly balance each other and leave the 
average temperature of the air the same as before 
the sound permeated it. But should two locusts 
stridulatc half a wave-length apart, as you suppose, 
so that the condensations of one system of waves 
fall into the rarefactions of the other system, and 
vice versa , it is plain that instead of increasing the 
temperature, the two systems of condensations and 
rarefactions would neutralize each other, according 
to the theory, producing neither condensation, rare¬ 
faction, nor sound, and consequently neither heat 
nor cold, but would leave the mass of air that would 
otherwise be permeated by the two sounds in a 
quiescent and normal condition of both density and 
temperature. How then is it possible, jus you argue, 
for a large number of locusts, thus stridulating at 
one time, sensibly to augment the temperature of 
the air, according to the current sound-theory? 
I see also that you refer to Prof. Mayer’s 1-679 in 
crease of density, as equivalent to 1-679 increase 
of temperature in the condensed half of the sound¬ 
wave. Is that correct? 

By explaining this in The Microcosm you will no 
doubt oblige your readers as well as 
Yours truly, 

Robert Rogers. 

We anticipated, when writing the original argu¬ 
ment, some such objections as are here presented 
by Mr. Rogers, and we are glad to have the oppor¬ 
tunity of giving, in reply, a few additional con 
siderations, which we regard of the utmost impor¬ 
tance, against the current doctrine of acoustics, that 
the record of Substantialism upon these funda¬ 
mental principles of physics may stand complete 
in the pages of The Microcosm. 

In the first place, if sound consists of “ conden¬ 
sations and rarefactions ” of the air, as the theory 
teaches, and if the locust in stridulating does really 
produce these mechanical effects throughout the 


four cubic miles of air permeated by the sound, it 
is indisputable that the insect, by its physical 
strength alone must Jill this entire mass of air with its 
mechanical force, by which alone such condensing and 
rarefying effects can be produced. 

We must bear constantly in mind, in all these dis¬ 
cussions, that the elasticity of the air, which permits 
condensations and rarefactions to travel through it 
to a distance, is wot force in any sense of that term, 
but is a property or quality of the air by which 
stored-up mechanical force may distribute itself and 
produce certain mechanical results. This rational 
view of force and elasticity was first hinted in the 
pages of this magazine, and upon which it was 
shown that however far away from a sounding body 
the supposed condensations may take place, they 
must depend alone upon the physical energy of such 
sounding instrument for the force which causes the 
distant mechanical effect. Hence, when the air is 
condensed, as claimed, a mile away from the locust, 
as the result of its stridulation, it is of necessity the 
physical energy of the insect alone which goes forth 
and produces this mechanical effect, as really and 
truly as if the condensation had occurred within one 
inch of its vibratory apparatus. There can be no pos¬ 
sible dissent from this view among intelligent advo¬ 
cates of the wave-theory. If it were not true, then 
such condensation of the air a mile away from the 
insect—requiring the exercise of mechanical force 
—must produce itself, a clear absurdity in mechan¬ 
ics. 

This fact conceded, we are prepared for such a 
solution of the supposed difficulty presented by Mr. 
Rogers as will alone destroy the wave-theory of 
sound. Here is the solution: As the mechanical 
force or energy of the locust fills the air for a mile 
in all directions in order to condense it and thus 
produce sound, it is plain that this force or energy 
of the insect must be everywhere present through¬ 
out the mass of air, while the sound continues as a 
condition precedent or as the mechanical cause of such 
condensation before it occurs , and without whose actual 
presence no such condensing effect could take place! 

Hence, the prime fact to be considered in this 
branch of physics is not that the locust condenses 
the four cubic miles of air, and thus produces its 
sound; but, lying back of this fact, and as the con¬ 
dition thereto, is the mechanical force which is the 
cause of this condensation, and which must be 
present from the locust in every cubic inch of air to 
be permeated by the sound before such mechan¬ 
ical condensation can take place, and consequently 
before the sound can be generated. This is the 
fundamental fact of the present theory of acoustics 
—a tact which its advocates are compelled to face, 
however cautiously they may seek to ignore it, 
namely, that the insect actually sends out and fills 
the four cubic miles of air with its mechanical en¬ 
ergy or physical force , through the property of elastic¬ 
ity , as the cause by which this condensing effect is 
produced! What can be plainer than such logic as 
this? 

Now we are prepared for a direct explanation 
of the difficulty presented in the foregoing com¬ 
munication As the force or energy from the 
locust must actually be present as the mechanical 
cause of the condensation of a given mass of air a 
mile away, let us suppose that some circumstance 
or counter-condition shall prevent this condensa¬ 
tion from taking place; the energy of the insect 
must be there all the same, and must be exerted 
with precisely the same force as if the given mass of 
air were free to be condensed. What, then, be¬ 
comes of this energy, as thus expended in at¬ 
tempts at condensation ? According to all cor¬ 
rect ideas of science, as laid down in the books, 
it is converted into the general fund of heat, even 
if it were expended upon a solid rock instead of air, 
and without condensing it at all. Hence, if the 
energy of one locust should be exerted upon a give.v 
mass of air to condense it, while the energy of an¬ 
other locust of equal strength wero exerted upon 
the same mass of air to expand it, surely a scien¬ 
tist ought to bo able to see that while these two 
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quantities of energy, by acting in opposition, would 
prevent both condensation and rarefaction, they 
would none the less expend themselves as mechan¬ 
ical force; and although they do not generate sound, 
according to the wave-theory, by not producing 
“ condensations and rarefactions,” yet they do gen¬ 
erate heat just as much by the conversion of the ex¬ 
pended energy into another form of force, and pre¬ 
cisely to the same extent as if the two amounts of 
enenry had each produced a condensation and a rare¬ 
faction. 

Plainly, then, if a hundred such locusts were ex¬ 
pending each a given amount of energy or mechani¬ 
cal force upon a given mass of air, but were so 
placed in relation to each other that they would en¬ 
tirely counteract and neutralize one another’s at¬ 
tempts to condense and rarefy the same, thus pro¬ 
ducing no sound, according to the theory, still there 
would be one hundred times as much mechanical 
energy expended upon this mass of air as would be 
expended by one locust, whatever condensation it 
might produce. Consequently, a hundred unison 
locusts, placed as we have supposed—half a wave¬ 
length apart—would expend and convert into heat 
or other force the same amount of energy precisely 
by their effort* to condense the air, as if the entire 
hundred insects should so stridulate that their con¬ 
densations would all travel together, and thus, ac¬ 
cording to the theory, enormously iucrease the con¬ 
densation and thereby the volume of sound. 

If, then, a single locust can produce heat enough 
by the energy it exerts to so increase the elasticity 
of the air as to add one-sixth to the velocity of its 
sound, as the wave-theory teaches, it follows abso¬ 
lutely that a hundred such locusts, each exerting 
an equal amount of force upon the same mass of 
air at one time, should increase this tempera¬ 
ture a hundredfold, whether their combined energy 
should be expended directly upon condensing the 
air or in opposite efforts at such condensations. 

It is the same in physics as if a hot stove, situ¬ 
ated in a room, radiated heat-force enough to melt 
a given quantity of ice placed anywhere in the 
room. Let the melting of the ice by the stove, as 
an effect, stand for the condensing of the air by the 
locust, as another effect. It is plain, if the melting 
of the ice were prevented by some counteracting 
condition, such as a covering of felt, this would not 
in the slightest degree lessen the amount of energy 
sent forth by the stove, and exerted upon the air 
of the room! And if a hundred such stoves were 
placed in the room at one time, all equally radiat¬ 
ing heat-energy without still melting the ice, ow¬ 
ing to some opposing condition, would there not 
be a hundred times as much heat-force sent out, 
and would not its mechanical energy be exerted 
upon the contents of the room just the same, 
whether the ice could be melted or not? 

So the locust, according to the wave-theory, must 
send its condensing force and exert its mechanical 
energy throughout the four cubic miles of air ex¬ 
actly the same, even if another locust should, by a 
counter effort to rarefy the same layers of air, pre¬ 
vent all condensations and rarefactions from taking 
place. If the air is not condensed and if sound is 
not thereby produced, it is not because the energy 
of the locust is not present and exerted in full force, 
any more than the fact of the ice not melting and 
producing liquid water proves that the heat was 
not present from the stove. As mechanical force 
of a requisite amount has to be exerted by one 
locust throughout the mass of air, in order to pro¬ 
duce the mechanical effect of condensing it, the 
demonstration follows that two such locusts will 
exert double the amount of energy throughout the 
mass that one would exert even if by their oppo¬ 
site efforts they prevent all condensation and rare¬ 
faction and thereby produce no sound. Here is 
the proof from Prof. Rood himself, as quoted in 
last month’s Microcosm, page 62: 

“ But something else is equally likely to occur; it 
may happen that just at the moment when the 
layer ought to be condensed by one wave, its companion 
attcmjits to rarefy or expand it; these two motions 


will then neutralize each other, and instead of 
sound we shall have silence!” 

Plainly if the “ layer ought to be condensed,” it is 
because there was a mechanical force exerted upon it 
sufficient to compress it, since nothing else but such 
force or energy can condense air. And sorely as 
nothing can successfully “attempt” to prevent a 
condensation by an effort to rarefy the same layer 
of air, only the exertion of an equal and opposing 
mechanical force, it follows according to the un- 
dulatory theory that a thousand locusts, stridulat- 
ing through the same mass of air at the same time, 
and completely counteracting each other’s “at¬ 
tempts ” at condensation and rarefaction, would , 
nevertheless , expend upon the mass a thousand times the 
energy that one locust would exert, even though the one 
locust if alone should succeed in condensing the air and 
thus producing sound. 

What, then, becomes of this thousandfold energy 
exerted upon the air in these counter “ attempts,” 
since no condensation and no sound would result, ac¬ 
cording to the theory ? Manifestly, on the combined 
authority of the scientific world, all such expended 
energy is converted into heat or some other form of 
force, according to the law of the conservation of 
energy, thus heating the air just in proportion to 
the numbers of insects which exert their energy 
upon it, either in successful or opposing “attempts ” 
at condensation. And if one such locust, placed in 
the center of the four cubic miles, can and does 
generate heat enough by the exercise of its mechan¬ 
ical energy to increase the elasticity of this mass of 
air sufficient to add 174 feet a second to the velocity 
of its sound pulses, as the wave-theory positively 
teaches, surely two such locusts, exerting double 
the amount of mechanical energy upon the same 
air, ought to produce twice the amount of heat, by 
the conversion of mechanical force, and, thereby 
cause twice the amount of augmentation of at¬ 
mospheric elasticity. Why, then, should the two 
not add twice 174 feet a second to the velocity of 
their combined sound-pulses ? And is it notreason- 
able to suppose, If there is any truth in this theory, 
that a few thousand such locusts, placed at the 
center of this mass of air, and all stridinatingat one 
time, might set the woods on fire , ns our former 
article supposed ? Surely these thousands of vol¬ 
umes of energy must, when converted into heat, do 
thousands of times the execution that the heat of 
one locust does, which is capable of so increasing 
the elasticity of the air, as to add “ one-sixth ” to the 
velocity of sound! Answer this who can. 

(To be concluded next mouth.) 

Chancellor Kost also With Us. 

Since the article on the 44 University of Substan- 
tialism,” which appears elsewhere, was in type, we 
have received a letter from Rev. John Kost, M. D., 
LL. I)., Chancellor of the State University of 
Florida, announcing his unqualified acceptance of 
the Substantial Philosophy as unfolded in this 
magazine, and declaring that he yields his entire 
assent to its principles as a system of scientific, 
philosophical, and religious teaching. This, he as¬ 
sures us, is the result of careful study and the most 
matured reflection upon the entire field of investi¬ 
gation covered by the new philosophy. He does 
not hesitate to avow his conviction that Substantial - 
ism is destined at a very early day to revolutionize 
science and philosophy as now taught throughout 
the civilized world, and that it will not be but a 
few years, in the very nature of progressive re¬ 
search and investigation, before the great scientists 
of our colleges and universities will gladly accept 
the principles of this new system of doctrine as 
the only discoverable means of solving the other¬ 
wise inscrutable problems of nature. 

He also informs us that he is in hearty accord 
with the efforts now being put forth to establish a 
university as the radiating center for these revolu¬ 
tionizing doctrines, and that such an institution 
should receive the unreserved sympathy and sup¬ 
port of every progressive investigator of science and 
philosophy in the land. 
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We rejoice to be able thus to make known to the 
friends of the proposed university such a valuable 
accession to the cause of Substantialism; one of 
whom any cause may be justly proud. Besides, it 
yields encouragement to those who have the under¬ 
taking at heart, to feel that a man who has done 
so much for building up and endowing with funds 
and appliances a most successful college at Adrian, 
Michigan, and who has so liberally contributed to 
the founding of the State University at Tallahassee, 
Florida, will not be apt to feel indifference to the 
financial success of an institution based on princi¬ 
ples with which every fiber of his being is in com¬ 
plete sympathy. We clip the following brief edi 
torial notice from the Adrian Evening Record: 

“ The last annual of 4 Appleton’s Encyclopedia ’ 
speaks of the University of Florida, established at 
Tallahassee by the energy and liberality of Chan- 
celloi J. Kost.” 

The same “energy and liberality” which estab¬ 
lished that university we venture to predict—and 
on grounds of more than mere surmise—will not be 
lacking in aid of so promising a cause as the one 
represented by tin; Substantial Philosophy. 

Next month’s Microcosm will contain an inter¬ 
esting paper on the coining university from the 
finished pen of our contributor, Rev. J. I. Swan- 
der, D. D.; and the February number will be en¬ 
riched with an article on the same theme by Chan¬ 
cellor Kost himself. 


An Enormous University Gift. 

The greatest endowment fund ever given to a col¬ 
lege or university is that just presented by Governor 
Lelaud Stanford, of California. In consequence of 
the recent death of his only son, he resolved to estab¬ 
lish a memorial institution, to signal his bereave¬ 
ment, of such gigantic proportions as to eclipse all 
similar institutions in the world. And he has really 
done so. He gives in money and productive prop¬ 
erty $20,000,000 to endow a university to be built with 
unparalleled magnificence on one of his immense 
estates of more than 7000 acres, located some forty 
miles from San Francisco.. 

Surely California, as the Golden State, may well 
be proud of such a golden university. Compared 
with it the greatest and richest educational institu¬ 
tions in this country dwarf into insignificance. The 
richest college in the United States (Columbia, of 
this city) has property all told amounting to less 
than $0,000,000. Harvard, the next richest, has less 
than $5,000,000, while Yale has nearly the same. 
The Johns Hopkins University is worth about 
$3,500,000; Cornell, $2,250,000, while the richest in¬ 
stitution now in California—the State University— 
though rich compared with the hundreds of poor 
institutions of the kind scattered through the states, 
is worth $2,400,000, thus settling it to modest pro¬ 
portions alongside of its opulent neighbor. 

By reference to the last report of the Commissioner 
of Education, it will be seen that all the colleges and 
universities in the United States put together are 
worth less than $100,000,000. Surely it is a matter 
for congratulation on the part of the Stato of Cali¬ 
fornia, as well as the founder of the university, that 
they can point to a single university worth more 
than one-fifth of all the institutions for educational 
purposes in this country. 

But it takes something besides money to make a 
great college or university. The true educational 
value of such an institution consists in the prin¬ 
ciples of science, philosophy, and religion which 
are taught in it, and the educational order and gov¬ 
ernment it maintains. A university that would now 
teach the Ptolemaic system of astronomy, with the 
general scientific and philosophical errors that 
prevailed during the time of Copernicus, could not 
be a great educational institution if it possessed a 
hundred million dollars as an endowment fund. 
Neither can the Stanford University ever become 
a great center of learning while it teaches the pres¬ 
ent undulatory doctrines of science and philosophy 
as autnoritatively laid down in the text-books. 
Could Governor Stanford be made to comprehend 


the value of the Substantial Philosophy, as a revo¬ 
lutionary basis for a great institution of learning, he 
might make his $20,000,000 university a mighty 
blessing to all future generations. Cannot some 
one who knows Governor Stanford personally, call 
his attention to the new philosophy, and thus induce 
him to start his great work on’a basis that will 
make it as useful for all time as its foundation will 
be imperishable? 

Instances of Great Longevity. 

We have seen it stated recently, with consider¬ 
able positiveness, that there is no proof of an abso¬ 
lutely authentic character that any man or woman 
now lives to be one hundred years old, and that all 
such reported cases of longevity are either uninten¬ 
tional exaggerations or willful misrepresentations by 
the so-called centenarians themselves. It is hardly 
possible or conceivable that so many scores of in¬ 
stances as have been reported of late of persons 
living to the age of one hundred years or more, 
should all be thus unreliable and untrue. 

As proof that the weight of evidence is vastly on 
the side of the truth that many do live to be cent¬ 
enarians, we need only to refer to the forthcoming 
census of the State of Iowa, to find scores of per¬ 
sons, whose names and residences are given, and 
who (most of them at least) have the unquestionable 
evidence of their ages, in the shape of birth-records, 
etc., which makes them from 100 even up to 121 
years old. 

In this list of remarkable instances of longevity, 
there are several persons named of 101, 102, 103, 
105, 108, and so on up. Yet Iowa has never been 
considered better calculated to prolong life than 
most other states of the Union. Should it be 
proved otherwise, however, by the census of the 
whole country, it would probably turn the tide of 
internal emigration in that direction. 

What is Electricity ? 

Several scientific readers of The Microcosm have 
requested that, a series of articles be written and 
published in this magazine explaining the genera¬ 
tion and cause of electricity, and in a scientific way 
accounting for its interesting and marvelous phe¬ 
nomena. This is a vast field for exploration, and 
we are pleased to be able to announce to our read¬ 
ers that our associate, l)r. Mott, will present the in¬ 
itial discussion of that subject in a careful analyti¬ 
cal paper in the next number of The Microcosm. 


MICROCOSMIC DEBRIS. 


—A very simple, though somewhat expensive, 
arrangement of telephone wires has been introduced 
in a. Glasgow merchant’s office, by which, it is 
stated, the annoyances of induction are prevented. 
The office is connected with the proprietor’s dwell¬ 
ing house, some thirty miles distant, by a private 
line. To prevent disturbance from the induction of 
other wires, he employs a return wire, and the 
wires are simply arranged in a spiral or helical 
form, as follows; Suppose each post to be pro¬ 
vided with four insulators, arranged at the four an¬ 
gles of a square, the sending wire is attached to 
insulator 1 on the first post, 2 on the second, 3 on 
the third, 4 on the fourth, 1 on the fifth and so on. 
The return wire is attached to the insulators at the 
opposite corners of the square, or what would cor¬ 
respond to that position, thus forming the helix. 

—There is a pool in Utah only a foot deep, and 
situated at a very high altitude, that refuses to 
freeze even in the severest winters. There is* 
another that mysteriously replenishes itself with 
half-grown trout. One stream, though clear as crys¬ 
tal to the eye and tasteless, stains all the vegetation 
it flows over a deep brown. A warm spring near 
Salt Lake City is the strongest sulphur water in the 
world. A hot spring a few miles off, with waters so 
hot that you can hardly put your hand into them, 
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and as bright as diamonds, is ono of the most re¬ 
markable combinations of chemicals ever analyzed. 

—The expression “galvanizing a corpse” has 
ceased to be exclusively metaphorical. Monsieur 
Kergovaty, a Frenchman, has discovered a method 
of preserving bodies by giving them a metal coating. 
We may, according to our means, become silver- 
plated, nickel-plated, or galvanized with zinc or 
copper. The process has been thus far tested suc¬ 
cessfully on eleven human bodies and more than 
one hundred times on the carcasses of animals. 

—A writer in the Russkaia Meditz says that he has 
had great success in the cure of over 300 cases of 
acute and chronic catarrh, or cold in the head, bv 
the use of ice cold water. The legs from the knee 
downward, are washed with it in the morning and 
at night, and rubbed vigorously with a coarse towel. 
It is necessary to do this for two days only, and 
many patients are said to have been cured in one 
day. 

—Object Lessons in Geography. — Teacher. “We 
will suppose the earth, which is round, to be repre¬ 
sented by my head, and the sun, which passes 
around it* by my hand. Thus you see, as 1 pass the 
sun around the earth (my hand around my head), 
it sheds its light on the inhabitants thereof.” The 
teacher will not be so enthusiastic over his object 
lessons in the future. 

—An electric stud is the latest novelty of this in¬ 
ventive age. The diamond forming the stud has a 
cavity in the center. This forms the receptacle for 
a tiny electric lamp. Stored electricity can he car¬ 
ried in the waistcoat pocket, and when switched on 
to the stud lamp it greatly intensifies the brilliancy 
of the diamond, producing a splendid effect. 

—A “ Notice ” worded as follows is said to ap¬ 
pear on the door of a well-known business office: 
“The hours of attendance in this office are. To can¬ 
vassers for church subscriptions, 10 to 2. hook and 
insurance agents, 2 to 4; commercial travelers, beg¬ 
gars, and advertising men, all day. We attend to 
our own business at night.” 

—A London project is to make plates by photo¬ 
engraving of the American illustrated magazines, 
print them on a common quality of paper, and get 
them on the foreign market at half price within 
four days after the issue there of the originals. 

—Twelve life prisoners in the Kentucky Peniten¬ 
tiary work at chair-making. Not one of them is 
under six feet in height. Eleven of them are ex 
Confederate soldiers. They are all industrious, 
obedient, submissive, and uncomplaining. 

—In Santa Clara County, Cal , there is a rat, allied 
to the ground-nest-making species, which climbs 
small trees and makes a compact nest of twigs 
among the branches, something after the manner 
of a gray squirrel. 

—English entomologists are excited over the ad¬ 
dition of a new butterfly to the British fauna, mak¬ 
ing a total of sixty-five species. The species is 
Lycena avgiades, a common dweller in Southern 
Europe. 

—A census of the homing X'igeons in France is to 
be taken t his winter, in order that the War Depart¬ 
ment may know how many can be depended upon 
for use in case of an emergency. 

—A Chinese banker, Han Qua of Canton, is said 
to be the wealthiest man in the world. lie pays 
taxes upon an estate of $450,000,0(A), and is esti¬ 
mated to bo worth $1,400,000,000. 

—The San Diego (Cal.) Natural History Society 
are going to petition Congress to give them a deed 
of San Miguel Mountain, near San Diego, as a site 
for an observatory. 

—An American has been appointed by the King 
of Corea to be chief farmer, with a view of intro¬ 
ducing our vegetables into that country. 

—In Boston, the Advertiser states, there have been 
fifty people killed and eighteen injured by horse 
railways within a year. 


—Dio Lewis says that wearing large, thick, heavy 
boots and blue hand-knit stockings will improve a 
woman’s complexion. 

—Norway has over fifty public fish hatcheries, yet 
produces less than a tenth of what the United States 
does with ten. 

—The total number of physicians in the world is 
estimated at 190,000. 


The Nordenfelt Submarine Boat.i 

Just before leaving Denmark for the south, the 
Prince of Wales, with the King and Queen of Den¬ 
mark and the Czarina, witnessed off Landskrona, a 
town on t he Swedish coast, an interesting and suc¬ 
cessful trial of the new submarine boat, which has 
been built at Stockholm upon the plans of Mr. Nor¬ 
denfelt, the inventor of the machine gun so exten¬ 
sively used in modern warfare. Ever since the 
American civil war, naval engineers have been 
striving to solve the problem of submarine naviga¬ 
tion. but until now with very little success. Mr. 
Nordenfelt’s invention, however, appears to fulfill 
the numerous requirements necessary for overcom¬ 
ing the difficulties and dangers of maintaining, 
driving and directing a boat beneath the water. 
The boat is built of steel, and is cigar-shaped, with 
a glass conning-tower in the center, from which the 
commander can keep a look-out. This dome is pro¬ 
tected by a strong iron cover. There arc three en¬ 
gines, one to work the screw in the stern which 
| propels the vessel, and two to work the propellers 
I on either side, which, when set in motion, compel 
the boat to sink, and maintain her at a certain 
! depth beneath the surface. When it is wished to 
(sink the boat, enough sea-water is taken in to re- 
| duce the buoyancy till the tower is just above the 
surface. The side propellers being then set in mo¬ 
tion, the vessel can be sunk to any required depth, 
there being an automatic arrangement by which the 
engines are stopped directly that depth is exceeded. 

An automatic horizontal steering gear also pre¬ 
vents the boat from going down or up headfore¬ 
most, an even keel being preserved throughout all 
the maneuvers. Should a breakdown of the engino 
occur,the boat, from its own buoyancy, at once rises 
to the surface. The motive power is steam, and as 
long as the vessel is above water the fires can be 
stoked, the smoke being driven through two chan¬ 
nels, which pass partly around the hull and point 
aft. When, however, the boat sinks, the fires have 
to be sealed, and reserve steam is used, which is 
kept at high pressure in two tanks. With this 
the boat has been driven for five hours at a speed 
of three miles an hour. Her speed on the surface 
is eight knots. The crew numbers three, and, dur¬ 
ing their submarine existence, they have to subsist 
on the amount of air which they take with them in 
the hull, in which four men have subsisted for six 
hours without any especial inconvenience. The 
boat is sixty-four feet long, and the central di¬ 
ameter is nine feet. The enormous utility of such 
a vessel as this in naval warfare is at once appar¬ 
ent. Moving without the slightest apparent sign of 
existence, she can launch torpedoes against hostile 
vessels, enter a harbor unperceived, and render 
useless the most complicated system of submarine 
mines. The trial at Landskrona was witnessed by 
officers representing every European power. 


Natural Enemies of Oysters . 3 

Man in former times, and even at present in some 
localities, might be classed with the enemies of the 
oyster. But now, when he is introducing artificial 
means for their multiplication, instead of ah enemy 
lie becomes their protector. There are animals, 
harmless-looking and small, which do far more 
damage to this delicious shell-fish than man, and 

i From the London Graphic. 
a Ralph S. Tarr, in Science. 
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that, too, without giving anything in return. The 
many which are destroyed by human agency be¬ 
come few when compared to those killed by their 
smaller foes. 

The oyster, although protected by a very hard 
shell that can be closed almost hermetically, is, on 
the whole, rather poorly defended, for there he lies 
right on the open bottom, exposed to everything 
that may chance to come along, without any power 
to move away and crawl into some crevice, but 
destined to remain motionless while attacked. Two 
kinds of animals do the most damage: one the 
common star-fish (Astenas Forbesii ), the other a uni¬ 
valve spiral shell-fish, called by oystermen the 
“ drill ” (Eurosalpinx cincrca). 

A star-fish approaches its victim, slowly crawls 
upon it. and then bends its five arms around the 
shell. The mouth of a star-fish is so small that an 
oyster a quarter of an inch long could not be taken 
into it. iSo what does it do, when its arms are en¬ 
circled around the large oyster, but begin to pro¬ 
ject its stomach out of its mouth and surround the 
oyster witli its stomach entirely outside of the 
body. Then the oyster gradually opens its shell, 
leaving the star-fish to do as it pleases. After a 
while the star-fish moves off, and we see that a 
large part of the oyster is gone. When the stomach 
is first protruded a liquid is excreted which seems 
to have the power of either killing or weakening the 
oyster. Just as soon as the shells are open diges¬ 
tion is begun by the star-fish, and after a short time 
the hunger of the star-fish is satisfied and the oyster 
is dead. Before long the star-fish feels like another 
meal, and he attacks anot her oyster, leaving the old 
one as prey to small crabs and shrimp. And so it 
goes on day after day, thousands operating in the 
same manner. At times they come in immense 
swarms from deeper water, in a single night destroy¬ 
ing a large bed. In brackish water they do not 
flourish, but in the almost pure ocean water found 
in some oyster-raising districts the destruction is 
immense, and there is no remedy. 

If some shell-fish for which the star-fish have a 
preference could be introduced among the oysters, 
perhaps the devastation might be partially checked. 
Oystermen formerly had the stupid habit of tearing 
every star-fish that happened to come in their way 
into pieces, throwing the fragments overboard. 
They were not aware that each arm had the power 
of reproducing the remaining four arms and becom¬ 
ing a perfect star, so that each time one was torn 
into two or three pieces, two or three new individu¬ 
als were formed. 

The other enemy, the so-called “drill,” is well 
named, for its peculiar operations are based upon 
its boring or drilling powers. Although seldom an 
inch long, it can bore a hole through the hard shell 
of an oyster with surprising speed. The hole is 
always smooth and about in the same place, a ^pot 
covering a vital part being the point attacked. 
Similar “drills ” operate on other species of shell¬ 
fish, and their deadly marks can be seen on the 
valves of the shells which are washed upon our 
beaches. In any collection of shells, and on any 
beach, numerous examples of the neatly-drilled 
hole can be found. 

In the soft animal part of the “drill ” there is a 
little tube-like proboscis which incloses another 
proboscis. Over the end of the latter there runs a 
little ribbon which is covered with teeth. This 
ribbon, or odontophore, is attached at each end on 
the two opposite sides of the inner proboscis. By 
means of muscles at the base of each end of the 
ribbon it may be pulled back and forth over the 
end of the snout, with the teeth proj cting out¬ 
ward. When the oyster is to be attacked, the end 
of the snout is pressed against that part of the shell 
to be bored, and the muscles begin to work the 
toothed strap. The teeth rasp away at the shell, 
each time removing particles of calcareous matter 
until a hole is bored. Then the rasp acts upon the 
flesh inside, and as the meat is removed it is drawn 
to the mouth and eaten. 

Tho “drill,” after eating a meal, leaves its vic¬ 
tim, and later attacks another. By the time it has 


finished its meal the oyster is dead, and its shell 
flies open, leaving the rest to crabs and shrimp. 
Filing away upon the hard shell wears the teeth 
away rapidly, but this is remedied by nature, for 
one end of‘the strap is gradually absorbed, while 
from the other end a new supply of toothed ribbon 
is being formed. So, on one side of the proboscis, 
there are fresh unused teeth; on the other side, old 
worn ones: and on the end, teeth just being worn; 
and the whole gradually moving away to one end, 
to be absorbed while other fresh ones are being 
formed. 


Fighting Sleep. 

Evil Practices of Drinking Tea to Keep Awake. 

Unquestionably, the habit of taking tea or coffee 
by students, authors, actors, and, in fact, most per¬ 
sons engaged in brain work, in order to work at 
night, is downright madness. But more especially 
is this the case with students when preparing for an 
examination. More than half the cases of break¬ 
down, loss of memory, fainting, etc., which occur 
during severe examinations, and far oftenerthan is 
commonly known, are due to this. 

We frequently hear of promising students who 
have thus failed; and, on inquiry, have learned—in 
almost every instance—that tlie victim has pre¬ 
viously drugged himself with tea or coffee. Sleep 
is the rest of the brain; to rob the hard-worked 
brain of its necessary rest is cerebral suicide. The 
late Thomas Wright was a victim of this terrible 
folly. He undertook the translation of the “ Life of 
Julius Ca)sar,” by Napoleon III., and to do it in a 
cruelly short time. lie fulfilled his contract by sit¬ 
ting up several nights successively by the aid of 
strong tea or coffee (we forget which). In. a few 
weeks he had aged alarmingly and become quite 
bald, his brain gave way and never recovered. But 
for his dreadful cerebral strain, rendered possible 
only by the alkaloid (for otherwise he would have 
fallen to sleep over his work, and thereby saved his 
life), he might still be amusing and instructing 
thousands of readers by fresh volumes of popular¬ 
ized archaeological research. Tea drinking as a pre¬ 
ventive of sleep has always been well in favor with 
authors, and this is somewhat difficult to compre¬ 
hend, for authors are commonly supposed to have 
the faculty of reason above the average. One 
would naturally think that those men who laid 
down golden rtile after golden rule would at least 
follow the first law of nature—self-preservation. 
Yet what more notable inconsistency have we than 
in the case of Dr. Johnson, who thought nothing of 
drinking fifteen cups of tea at one sitting. Hazlitt, 
too. was a prodigious tea drinker, and his peculiar 
habits and manners were minutely photographed 
by his friends. He drank tea at the rate of a pound 
a week, always of the blackest quality. Mis doc¬ 
tors advised, nay even ordered, that he should give 
up the habit, as ultimately his digestive organs be¬ 
came diseased. But tea had the same fascinating 
influence upon him as opium upon the Mongol, 
and one evening after taking a libation, he had an 
attack of “ tea poisoning ” from which he never re¬ 
covered. 

It may be worth while mentioning the experi¬ 
ences of the Abbe Morgno, a French writer, now 
in his eighty-first year. At. the commencement of 
his literary career he frequently burned the mid¬ 
night oil, and that he might theeasier combat sleep, 
was in the habit of drinking a cup of strong tea 
without sugar. Soon this began to show its evil 
effects. He found that his calculations became 
confused, and whereas before he had a perfect 
knowledge of the chief events in the national his¬ 
tory, now he had to have recourse to books of ref¬ 
erence. He found his memory becoming impaired, 
and, simply ns a test, abstained for three months 
from tea drinking at night. In fact, he drank noth¬ 
ing whatever. The result was as he had antici¬ 
pated—his memory returned, and since then he 
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takes no stimulants of any kind, but goes to bed at 
nine every night and rises at five in the morning. 


Ancient Medical Science. 


Tins First Doctors, and How They Treated 
Their Patients. 

We find the earliest records of medicine in the 
Brahminieal books, which contain curative forms. 
The Greeks left an Egyptian work on the same sub¬ 
ject. It is composed of forty-two books, of 
which thirty-six contain the history of all human 
knowledge, and six contain the anatomy of the 
body, its diseases and their cure. Medicine then 
came to be the possession of the priestly class. 

They represented disease as being the sign of the 
anger of particular divinities, and only curable bv 
their special intervention. 

Among the Egyptians medicine was divided into 
two kinds, the higher and the lesser medicine. The 
higher medicine was composed principally of magic 
formulas, and was only practiced by the superior 
priests, who boasted the power at their pleasure to 
be able to produce prodigious and supernatural 
effects. 

Practical or lesser medicine comprehended the 
treatment and its various accessories. It was 
abandoned to the inferior priests. These were 
bound to confine themselves strictly for the treatment 
to the rules made in the books of Hermes. If thev 
deviated from them—if the patient recovered or 
died contrary to the prognostic of the superior 
priest, the offending physician was punished by 
perpetual imprisonment and in some cases by death 
itself. 

Carried into Greece by Egyptian colonies, medi¬ 
cine followed the same course. It was in the tem¬ 
ples alone it was exercised, and the cure of disease 
was only attempted by the priests of the gods. 

It was only a short time before the Christian era 
that medicine broke the boundaries of the temples, 
and, emancipated from their bonds, was exercised 
publicly. Then men of genius and skill prepared 
themselves for the calling of medicine. 

They studied with success, and disengaged it as 
much as was in their power from all superstitious 
practices. Hippocrates, the founder of the science, 
at last appeared. 

His vast genius, his observant and methodical 
spirit, withdrew medicine from the chaos where it 
languished for so long a time, and made of it a 
beautiful and noble science. 

Tlie Egyptian system counted thirty-six genii, 
who were distributed into thirty-six parts of the 
body. Formulae were composed for the invocation 
of each genius in particular, and by the means of 
the thirty-six sacred herbs discovered by Hennes, 
they cured a portion of the malady. No’doubt the 
practitioners made some cures by t he specific virtue 
of the herbs, but they delighted to exaggerate them, 
and had the presumpt ion and impiety to declare that 
they could restore the dead to life. 

However, after the appearance of such meu as 
Galen and Hippocrates, medical science began to 
make its way slowly but surely against charlatanism 
and fraud. It was reserved for later years, however, 
to see it, approach its triumph in the discoveries of 
anatomy and chemistry. 

To the monks, who were in early ages the practi¬ 
tioners of physic, is due much of the impulse the 
science received toward progress in the path of dis¬ 
covery. They kept alive, the spirit of inquiry, and 
aided in large degree to prepare the way for the 
great revelations of nature and her work, which 
afterward placed the science of hygeia first among 
our branches of knowledge. 


Erratum: On page 93, November Microcosm, 
line 23 from top of first column, for mutilation read 
mutation. 


Reviews of New Books. 

Notice to Publishers. 


Special arrangements have been made to have all new 
books bent us carefully reviewed by specialists. 


A List of American Newspafers. 

We have examined carefully every newspaper 
catalogue published in this country; but for con¬ 
venience of arrangement and for completeness of 
lists of papers, in all parts of the United States and 
the Dominion of Canada, as well as for desirable 
and reliable information concerning circulation, 
date of commencement, general character of the 
publication, etc., we know of no work of the kind 
that equals the one now before us, recently pub¬ 
lished by Edwin Alden & Brother, advertising 
agents, Cincinnati, Ohio. Those desiring such a 
work of reference would do well to send $3 to 
above, and receive it postpaid. 

* ‘ Marmondale and Other Poems,” by Sheldon S. 
Baker, Saratoga Springs. N. Y. Price $1.25.—The 
author of this most interesting collection of poems 
is a man seventy-four years of age, and it has been 
his aim to record and clothe his thoughts in pure 
and simple language, so that the subjects and senti¬ 
ments presented can be better appreciated by the 
average reader. 

The poem “Marmondale ” is a tale of the sunny 
south, and is rich in beautiful sentiments and orig¬ 
inal thoughts, and is well worthy the perusal of the 
most enlightened mind. We present the two clos¬ 
ing verses of this poem as characteristic of its in¬ 
trinsic merit: 

“ My muse, farewell! a sad farewell— 

Yet stay to wake my harp again, 

And let its soothing numbers swell 
To sound a solemn, sweet refrain 
For those dear ones, now passed from earth 
By death, so call’d—the second birth. 

“ They’ve pass’d, and upward is their flight, 

And onward through the countless years, 

To bathe in that eternal light 
Which shines for all in higher spheres; 

The light of justice, truth and love, 

Reflected from God’s throne above.” 

Among the other poems we notice “ Eveolean,” 
a tale of the Revolution: “ Retribution,” “ We Have 
Met,” “A Poet’s Dream,” etc. The book is very 
elegantly gotten up, the type is clear, and the paper 
of the best quality. 

We take pleasure in directing the attention of the 
readers of The Microcosm to this beautiful produc¬ 
tion. 

“The Royai. Baker and Pastry Cook.”—A 
royal addition to the kitchen library. It contains 
over seven hundred receipts pertaining to every 
branch of the culinary department, including bak¬ 
ing, roasting, preserving, soups, cakes, jellies, 
pastry, and all kinds of sweetmeats, with receipts 
for the most delicious candies, cordials, beverages, 
and all other necessary knowledge for the chef de 
cuisine of the most exacting epicure, as well as for 
the more modest housewife, who desires to prepare 
for her lord and master a repast that shall be both 
wholesome and economical. With each receipt is 
given full and explicit directions for putting to¬ 
gether, manipulating, shaping, baking, and kind of 
utensil to be used, so that a novice can go through 
the operation with success: while a special and im¬ 
portant feature is made of the mode of preparing 
all kinds of food and delicacies for the sick. The 
book has been prepared under the direction of 
Prof. Rudmani, late chef of the New York Cooking 
School, and is the most valuable of the recent edi¬ 
tions upon the subject of cooking that has come to 
our notice. It is gotten up in the highest style of 
the printers’ art, on illuminated covers, etc. We 
are assured that every can of “Royal Baking 
Powder ” contains an order for one of these valu¬ 
able books. 
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THE SUBSTANTIAL THEORY OF ELECTRICITY. 


BY HENRY A. MOTT, PH. D., F. C. S. 


Our eyes have enabled us to become aware of the great importance of light, 
and had we eyes or a sense which could unfold the part which electricity plays in 
the economy of nature, our knowledge would be greatly increased, and scenes, as 
varied as a gorgeous sunset would be disclosed to us. 

“Every movement of our body,” says Jenkin, 1 “each touch of our hand, and 
the very friction of our clothes, would cause a play of effects analogous to those of 
light and shadow on the eye.” 

Electricity may be developed in various ways—in every case of friction, and 
probably of contact of two different bodies, it may be broadiy stated, there is a de¬ 
velopment of electricity. This is sometimes expressed in a different way. It is 
said that “different bodies are at different potentials with regard to electricity”; 
the word “potential,” in an electrical sense, being used merely to express the de¬ 
gree in which a body is electrified. A violent blow, and even a steady pressure, 
produces opposite electrical states on two opposing surfaces—the tearing of paper 
or linen, the crushing of sugar, the cleaving of a sheet of mica—all produce it. 
Many bodies passing from the liquid to the solid state become electrical, the phe¬ 
nomena of combustion and evaporation are attended by it, and in the evaporation 
of water over the surface of the oceans is seen one source of atmospheric electricity. 
Certain crystals (e. g. tourmaline) when heated are found to develop opposite 
electrical charges at opposite poles. Many animals (notably the electric eel) and 
some plants produce electrification; and Volta showed that the mere contact of 
certain metals caused them to assume electrical states; so long, however, as there 
is no difference in temperature between various parts of their junction there is no 
apjmrcnt discharge or movement of electricity—no apparent current is produced. 
If, however, heat be applied to the point of contact of two dissimilar metals and 
their free ends be united by a wire, a current of electricity will be found to flow 
through the wire and through the point of junction, in a direction varying with 
the pair of metals employed. This phenomenon is known as thermo-electricity. 
Batteries of this kind have been constructed powerful enough to produce the elec¬ 
tric light and other familiar effects of strong currents. 

Static electricity is electricity apparently at rest, as putting bodies in opposite 
electrical states. Electricity in motion is current electricity. When a current of 
electricity circulates or flows over a wire, the wire does not weigh any more while 
in that state, but it possesses many curious properties—chemical, magnetic, and 
physiological. 

Since the discovery of electricity by Thales, of Miletus, about 2400 years ago, 
it has been the endeavor of the physicist to find out what electricity really is. We 
have the comforting assurance of Prof. John Trowbridge 2 that, after a careful study 
of the subject, he must express the conviction “that we shall never know what 
electricity is any more than we shall know what energy is”; and Prof. Nichols, of 
Boston, says: 3 “Electricity in itself considered, and much of its attendant phe¬ 
nomena, belong to the realm of the unknown. We call it force, but after bestow- 

* “S. P. C. K. Manual of El. Sci.” Electricity, pp. 51-53. 

9 Bop. Sci. Monthly , Nov., 1884, p. 77. 8 “ Whence? What? Where?” p. 6y. 
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mg upon it a name, it still remains a mystery. Considered as a thing, we know as 
muck of spirit as we do of electricity.” 

According to the latest theory, electricity and magnetism arc not forms of en¬ 
ergy, neither are they forms of matter. They are, according to Daniel, 4 provision¬ 
ally defined as properties, or conditions , of the supposed all-pervading material, 
ether. And phenomena of electric attraction and repulsion may be explained as 
phenomena of ether—stress and current electricity is claimed to be due to a throb, 
or series of throbs, in such a medium when released from stress. 

Light and heat waves are constantly throbbing in the medium, which is con¬ 
stantly being set in local strains and released from them, and being whirled in local 
vortices, thus producing, as is claimed by one school, the various phenomena of 
electricity and magnetism. 

It must be understood that a force producing a “strain” is called a “stress,” 
and therefore a “strain” does not include the force producing the alteration of 
size and shape. Gorden 6 says: “We must consider that this medium [the ether] 
transmits electric forces, but does not in general exhibit electrical properties of its 
own.” 

We must consider the ether all around a charged body to be in a strained 
state; but we know that no electrical properties are exhibited at any point near 
the charged body, until a portion of ordinary matter is placed at tha. point, and 
then the matter receives electrical properties from the medium immediately sur¬ 
rounding it. 

By another school all of the forces of nature, or, as Carpenter states, 6 “ the va¬ 
rious moods that alfect matter are so many kinds of euergy, which is capable of as¬ 
suming various forms.” . . . Electricity, then, according to this view, is one 
form of energy. It must be understood that the terms energy and force do not 
mean the same thing. 

Force is defined as an expression of the rate of speed at which any change 
takes place in matter, and Carpenter 7 states that “what its essence or primordial 
cause is, is a problem that science does not attempt to solve.” And Prof. Tait 8 
goes so far as to state that “ there is probably no such thing as force at all ”! The 
term energy involves two distinct ideas combined, whereas force involves only one. 
Euergy has been defined as “the power of doing work,” and work is force exerted 
through space, i. e., the idea of motion of some kind is connected with it. Prof. 
Tait gives to energy as true an objective existence as matter. “ Heat, light, sound, 
electric currents, etc.,” he says, “though not forms of matter, must be looked 
upon as real as matter.” 

Jenkin 0 states “that it seems to have been natural to regard electricity as a 
kind of very subtile fluid, and the nomenclature adopted in treating of electricity 
is based on "this idea. There has been much wrangling as to the hypothesis of one 
and of two fluids. It is quite unnecessary to assume that electrical phenomena 
are due to one fluid, two fluids, or any fluid whatever; but in this treatise the 
names employed will be chiefly those which have been suggested to men of science 
by thinking of electrical phenomena as due to the presence or absence of a single 
fluid.” 

It is a fact that, for purposes of calculation, electricity of either kind is 
treated precisely as if it were a material, incompressible fluid. 

But Gordon 10 says: “ We must not, however, commit ourselves to the idea that 
electricity is a [material] substance. We do not know whether it is or is not. There 
are many other instances of quantities which are not substances. . . . No one, for 
instance, supposes pressure to be a substance, and yet nothing is easier than to add 
two pressures together. Two equal weights in a scale-pan each produce their own 
pressure, and, when put in it together, produce a pressure double that produced 
by either of them. Two horses can move a cart too heavy for one, because the 
pressures exerted by them are added together” [very weak]. 

The one-electric-fluid theory assumes that all bodies in their natural state have 
always a certain amount of electric fluid, the repulsive effect oC which is equal to 
the attraction exercised by the body upon it. This was deduced from the fact 
that when glass is rubbed with silk or flannel it becomes vitreously (+) electrified, 

4 “Prill, of Pb.vs.”—Alf. Daniel, p. 51S, 1SS5. & “ Electricity and Magnetism.”—Gordon, p. 22. 

« “Force and Euergy,” p. 3. 7 “Recent Adv. in PLiys. Sci.” e Ibid., p. 5. 

*■ “Electricity and Magnetism,” p. 1. 10 “ Pbys. Treat, on Elec, and Mag.,” Vol. 1., p. 15, 2d cd. 
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and the material with which it is rubbed becomes resinously (—) electrified, and 
the quantity on the glass is precisely equal and opposite to that upon the rubber. 

Lyminer's 11 theory, which, until quite recently, has been generally accepted 
as a correct hypothesis, assumes that every body contains an indefinite quantity of 
a subtile imponderable matter, which is called the electrical fluid. This fluid is 
formed by the union of two fluids—the positive and the negative . When they 
combine they neutralize one another, and the body is then in the natural or neutral 
state. By friction, and by several other means, the two fluids may be separated, 
but one of them cannot be excited without a simultaneous production of the other. 
There may be, however, a greater or less excess of the one or the other in any 
body, and it is then said to be electrified positively or negatively. Ganot sa} 7 s: 
“This theory is quite hypothetical, but its general adoption is justified by the con¬ 
venient explanation which it gives of electrical phenomena." 

We have now considered the various theories relating to electricity which 
have been advanced and entertained from time to time; it only remains for us to 
consider the substantial theory which is now being recognized throughout this 
country, there being numerous universities and high schools which have adopted it 
as being correct, and one which appeals to the reason as botli rational and tenable 
—it being understood that, while the substantial nature of electricity has long 
been upheld by the institutions referred to, the elaboration and explanation of the 
formation of electricity in its finer details has not been presented before. 

The Substantial Philosophy finds no difficulty, in not only explaining the va¬ 
rious phenomena of electricity, but does explain what electricity really is, and the 
modus operandi of its production from other forms of force. 

Before, however, presenting the views of Substantialism on this subject, it will 
be best to state as briefly as possible some well-known and established facts belong¬ 
ing to the Substantial Philosophy which bear upon the subject. 

First .—The Substantial Philosophy regards all the physical as well as mental 
forces as objective entities, as real substantial things. 

Second .—The word substance is a generic term, and embraces immaterial as 
well as material substance. All material is substance, but all substance is not 
material. It becomes necessary, therefore, in judging of the substantial or enti- 
tative nature of anything of which the mind can form a concept, not only by 
its recognizable or unrecognizable qualities through the direct evidences of our 
finite senses, but by its demonstrable effects upon other and known substances 
under the exercise of our rational faculties in judging, analyzing, comparing, etc., 
what it accomplishes and how it acts and manifests itself. 

Third.— Immaterial substance is, then, regarded as the force-element of nat¬ 
ure, which pervades all sjiace and all material bodies, and which is being con¬ 
stantly put forth and sustained by the Infinite. The latter being something that 
the finite mind cannot comprehend, but at the same time must admit the exist¬ 
ence of. 

Fourth. —Matter is regarded by the substantialist as a homogeneous material 
substance, being in most cases more or less porous, and having been condensed 
out of the immaterial substance by the Great Intelligence who framed the laws of 
the universe, and who could resolve it back into its primordial condition by his 
infinite power—an operation that a finite ability could never accomplish. The one 
and only great and incomprehensible problem in this world which can never be 
fathomed or elucidated by the finite mind is that of the Infinite. Here Science 
must veil her face and bow in reverence before its all-pervading majesty. 

Just, then, as we find a graduated ascending scale in the material world, from 
osmium, the heaviest of all metals, through acetylene, the lightest of all liquids, 
through vapor and through hydrogen, the lightest of all gases, and, finally, through 
odor, the most highly attenuated condition of all material substances—which in 
many instances we can only know of its existence by the application of our higher 
faculties of reason, as when the hound scents the trail of the fox two hours after 
he has passed—so we have a graduated ascending scale in immaterial substances, 
commencing where the material left off and ascending from cohesive force sub¬ 
stance through the force of chemism, adhesion, heat, light, sound, electricity, 
magnetism, life, mind, soul, and spirit. 

11 See Ganot’s “Pliys,,” p. Oil. 
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Fifth .—Science has shown that all matter and all force are indestructible; thery 
quantity cannot be altered. Matter can change its form, and force can change its 
form of manifestation, but not one particle of either can be annihilated. 

In considering the problem of electricity, it will be necessary to state a few 
well-known facts which have been deduced and verified by experiment and reason. 

First .—Force acts upon force, and only upon force; that is, when changing 
from one form of manifestation to another. 

Second .—When substantial electrical force disappears, it does so only to 
manifest itself in some other form of force, or to return to th6 fountain of all 
force, to be conserved in the force-element of nature. 

Third .—When two unlike bodies are rubbed together, the substantial force 
used to perform the work is converted in part into substantial heat force, and also 
into the substantial force of adhesion. 

Fourth.—The substantial force of adhesion is a force which is only exercised 
between different kinds of matter—the substantial force of cohesion acting between 
like parts of the same matter. 

Fifth .—The substantial force of cliemism is closely allied to the substantial 
force of adhesion, as it only acts between dissimilar forms of matter; but it pos¬ 
sesses one property peculiar to itself of only exercising itself in fixed proportions, 
depending on the material substances combined. 

Sixth . —All material substances conduct electricity . Some conduct electricity 
with ease, others do not; it is simply a question of degree, and depends upon the 
substantial cohesive force of the bodies, whether in one substance or another the 
substantial force of electricity will be permitted to pass with greater or less free¬ 
dom. 

The best of all conductors known is silver, which means that the cohesive 
force exercised in holding the particles of this element together is arranged in 
such a manner as to permit or favor the passage of the electrical force through 
it with the greatest facility. 

The poorest of all known conductors is perfectly dry air free from suspended 
matter; and the reason for this is perfectly simple, and results from the fact that 
the cohesive force exercised in holding the particles of the constituents of the air 
together is arranged in such a way as to resist the passage of the substantial elec¬ 
trical force, and is capable of changing its form of manifestation, under some con¬ 
ditions, into substantial light force, etc. Good conductors are for convenience 
called conductors, while bad or poor conductors are called insulators; and for all 
practical purposes such an arbitrary distinction has some advantage connected 
with it. 

From this it will readily be perceived that there is no such thing theoretically 
as electrical force at rest or static. The force is always making progress through 
the medium or body that contains it, or through the medium or body it can with 
less contention more freely pass. The idea of a force not continually exercising 
itself in some way, whether the way can be observed or not, is as false a presump¬ 
tion as to deny the entitative nature of force. Force is always at work, observed 
or not observed. There can be no such thing theoretically as force at rest. For 
convenience it may for all practical purposes do to say that when the velocity of 
electricity through a given medium, or so-called insulator or di-electric, is very 
slow, in fact too slow to be detected by our most sensitive apparatus for detecting 
its movement, that it is practically at rest—no objection can arise from this. 

Seventh. —As the word particle has been used in reference to matter, it will 
be best to understand, once for all, what is meant by the term. A particle of 
matter is a portion of matter which can be divided into still smaller portions, and 
such portions into still smaller portions, and so on ad infinitum . 

It has been argued that although divisibility extends far beyond the limits 
perceptible to sense, it must not be assumed that it is wholly unlimited; for to 
adopt such an assumption were, in other words, to admit that the size of the ulti¬ 
mate undivisible particle is null, while it is evident that, if the ultimate particle 
have no extension, it cannot enter into the composition of an extended body. 

The Substantial Philosophy considers matter to be infinitely divisible, but 
admits that any possible division of matter that we can accomplish would still be 
finite and possess extension. The further division beyond the finite limit lies only 
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in the power of the Infinite; and if He should see fit to divide the same to infinity, 
it would disappear into the immaterial force-element of nature from which it was 
condensed, which still has extension. The idea of mathematical points of force is 
inconceivable, and force only becomes conceivable as an extended active immaterial 
substance . 

Eighth .—If a piece of glass be rubbed with a piece of silk, the force expended 
in performing the work is converted into heat and adhesive force. The most deli¬ 
cate electrical detector cannot show the presence of the least trace of electricity so 
long as the silk is in actual contact with the glass; expend force, however, in re¬ 
moving the silk from the glass, then will the substantial force of adhesion disap¬ 
pear, to reappear as substantial electrical force. Both the glass and the silk being 
in an electrical condition, there appearing to be two kinds of electrical force—this, 
however, is only an appearance which disappears on thorough analysis and investi¬ 
gation. In the first place, no body on the earth is at absolute zero potential any 
more than there is, or could exist under the condition of things, a body at absolute 
zero of temperature . All bodies on the earth are charged with a certain amount of 
electricity, originating in various ways; but as all the bodies at rest in a room are 
at the same electrical potential, the potential of the bodies in the room, and over 
a limited area of the earth, may be taken at zero. A body, to show the presence 
of electricity, must be at + or — potential to surrounding bodies; must be, in 
short, in an abnormal condition. A cake of ice in a room, while at zero degrees 
Centigrade, is 20° hotter than it would be if removed to an atmosphere of — 20° 
C. The zero taken in the case of heat is not the absolute zero; neither is zero po¬ 
tential, as regards electricity, meant to mean the absolute zero , unless stated so. 
A body at zero potential in one city might be at + or — potential to a body at zero 
potential in some other city, provided the conditions were different in the two 
places. 

We can with convenience dispense with the terms positive and negative elec¬ 
tricity, as they are confusing, and indicate two kinds of electricity. In their place 
we will substitute + and — potential, which represents the real state of things. 
So that if by friction or other means a body is charged with additional electrical 
force, it is at a different potential than the earth; if charged with + potential, or 
electricity, it is at greater potential than the earth; and if charged with — poten¬ 
tial, or electricity, is at less potential than the earth. 

It must be borne in mind that substantial electrical force, like substantial heat 
and the substantial force of gravitation, is a simple form or manifestation of the 
force-element of nature. A metal rod, 12 heated at one point, has its heat potential 
at that point raised, and there is an immediate flow of heat to the colder part, or 
part of lower potential, which continues till the equilibrium is restored, by raising 
the lower potential and lowering the higher. 

Fill with water two vertical pipes, connected below, and it stands at the same 
level in each. Press it down with a juston two feet below the level in one, and it 
rises two feet above the level in the other; and the force of the piston is the exact 
measure of this difference of potential. Decrease this force, and the tendency to 
equilibrium at once becomes manifest; remove it, and the equilibrium is restored. 

So with the substantial electrical force. 4- and — electrical force are simply 
difference of potential. In a large conductor like the earth, the potential over any 
limited area, as stated, is equal or at zero; hence the potential of the earth is taken 
as the standard. 

If two insulated conductors are oppositely charged (i. e. 9 at different potential), 
and either of them placed in electric connection with the earth, its equilibrium is 
restored; in the +, by a flow of electricity to the earth, and in the — by a flow of 
electricity from the earth. If both, while insulated, are placed in connection with 
each other, equilibrium takes place between them by a flow from 4- to —; and 
their potential will then be above or below that of the earth, that is, at -f or— 
potential, according as the original potential of either was the greater. If the 
— potential of one was exactly equal to the + potential of the other, the resulting 
potential would be zero, like the earth. Charged bodies at the same potential nat¬ 
urally repel, and at different potentials attract- each other, the flow of electricity 
being from + to —; a charged body, then, is one whose equilibrium is disturbed 

12 Sec the Electrician— article by Atkinson, p. 270, Vol. II. 
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by a change of potential above or below the potential of the earth, and therefore 
shows a tendency to equilibrium. 

These two kinds of potential have for another reason been called 4- and —, 
because when added together (as in algebra) they combine, and the substantial 
electrical force disappears, under some conditions, to reappear as substantial sound, 
substantial heat, substantial light, etc., which in turn disappear, to reappear in 
some other form, or go back to be conserved in the force-element of nature. 

Poor conductors are bodies which strongly resist the tendency to equilibrium, 
and good conductors are bodies which only offer a feeble resistance. The resist¬ 
ance offered by good as well as bad conductors depends upon the substantial cohe¬ 
sive force which holds the particles together, and it is for this reason that when 
glass is rubbed with silk or flannel it becomes 4- electrified or at 4- potential, and 
the silk — electrified, or at — potential. If the glass is rubbed with cat-skin and 
then separated, the cohesive force of the cat-skin in this case permits it to be¬ 
come + electrified and the glass becomes — electrified. 

A proof of the correctness of this view lies in the fact that when a conductor 
of electricity—silver, for example (which heads the list, and which is therefore 
marked 100)—is heated, while it conducts the substantial electrical force say at 
100 at a test of 0° C., at 100° C. it can only conduct with the same freedom as it 
would if it occupied a place between copper and gold and was tested at 0° C. In 
other words, instead of 100°, its conductivity is reduced to 71.31G, which means 
that the substantial heat force, in connection with the substantial force of cohe¬ 
sion, controls the conductibility of the metal. 

As stated above, charged bodies (i. e., bodies in abnormal conditions) at the same 
potential repel, and they do so in a manner analogous to the attraction exercised 
by the substantial force of gravitation between two bodies, and every particle of 
the substantial electrical force of the same potential repels every other particle at 
any given moment, with a force proportional to the mass, and varying inversely 
as the square of the distance between them. 

There is, therefore, but one substantial electrical force, and this force is al¬ 
ways making progress, slowly in some bodies, more rapidly in others, depending 
upon the work it has to do on the way. A body at a 4- potential will in time distrib¬ 
ute to surrounding bodies (which naturally must be at — potential) its excess of 
electricity until an equilibrium is established. It must not be assumed, however, 
that when there is an apparent equilibrium the electrical force is at rest. The fact 
is it is never at rest , but always making progress, passing into bodies of - poten¬ 
tial in its endeavor to adjust all bodies"to the fluctuating conditions they are sub¬ 
jected to, and thus establish what we are pleased to call a zero potential, or equi¬ 
librium. When we bear in mind how the conditions and position of things in a 
room fluctuate, and how every little change produces a 4- potential, it can be 
readily understood how necessary it is for the substantial force of electricity to be 
active so as to produce the equilibrium, or a condition of things which at no one 
time shows, by the most delicate test yet described ', an electromotive difference of 
potential, or, in plain English, a current of electricity. Before the closing of this 
article on electricity, in some future number of this magazine we hope, by permis¬ 
sion, to describe a far more delicate test for showing electromotive difference of 
potential than is known at present by any but one electrician. 

We have as yet only considered the production of electricity by the conversion 
of the force of adhesion. Electricity produced this way is small in quantity but 
great in intensity. The high tension currents given by frictional machines testify 
to this, and such currents have as yet only been used for amusing experiments, for 
lecture purposes, and for purely scientific research. 

The various forms of apparatus for the production of the electric current have 
been divided by Hospitalier 13 into three large, perfectly distinct classes, character¬ 
ized by the nature of the action which comes into play. 

L Apparatus in which chemical action is utilized, and which directly trans¬ 
forms chemical affinity (chemism) into electricity. These are galvanic piles, or 
galvanic batteries. 

2 . Apparatus which directly transforms heat into electricity. These are 
thermo-electric batteries. 

13 “Mod. Application of Elec.” p. 2.—Maier, 1SS2. 
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3. Apparatus which directly transforms work into electricity. These are 
electro-dynamic machines; and they are subdivided into magneto-electric and dy¬ 
namo-electric machines. 

It must be clearly understood that, according to the theory of Substantialism, 
the all-pervading force-element of nature is capable of manifesting itself in various 
forms, according as it is acted upon, and that each of the forms of manifestation 
of this reservoir of force is capable of being converted into any one of the forms 
which can be produced from the original condition of the force-element. So that, 
while the substantial force of adhesion and the substantial force applied to produce 
this force can be converted into the substantial force of electricit} r , so can the sub¬ 
stantial heat force, light force, cliemism force, cohesion force, etc., be converted 
one and all into the substantial force of electricity, if they are acted upon by some 
other substantial force under the proper conditions. 

An illustration of the conversion of the substantial force of heat into the sub¬ 
stantial electrical force, by the action of the substantial force of cohesion, is wit¬ 
nessed in the heating of tourmaline. 

The conversion "of the substantial force of chemism into the substantial elec¬ 
trical force is witnessed in the battery. 

A theoretically perfect battery is one which must fill the following conditions: 14 

1. It must possess a great electromotive difference of potential. 

2. It must have a feeble and constant interior resistance. 

3. Its electromotive difference of potential must be constant. 

4. The materials used must be inexpensive. 

5. The battery must not consume anything when it produces no current—that 
is, when the current is open. 

6. It must be so arranged that we can easily verify its condition and working, 
and add fresh materials when required. 

It is a fact that no known battery realizes all these conditions in the highest 
degree. 

(To be continued in the February number.) 


LIFE AND THE BIOPLAST. 


BY REV. JOS. S. VAN DYKE, D. D. 


I. 

Prof. Huxley, who congratulates himself on having at last discovered f ' the 
physical basis of life'—though “bathibuis,” which lie once regarded as the 
parent of all living organisms, has turned out to be nothing but sulphate of lime, 
compelling him to disown the child which he once loved most ardently—persists 
In viewing life as a mere machine, of which the protoplast is the engineer. He 
asserts: 

“ A mass of living protoplasm is simply a molecular machine of great com¬ 
plexity, the total results of the working of which, or its vital phenomena, depend, 
on the one hand, upon its construction, and on the other, upon the energy sup¬ 
plied to it; and to speak of vitality as anything but the name of a series of opera¬ 
tions, is as if one should talk of the ‘horologity’ of a clock.” (“Encyc. Brit.,” 
article Biology, p. 589.) . ... 

“ A machine of great complexity” life quite manifestly is, since it is capable 
of turning out strange products, of effecting most singular metamorphoses. The 
kind of machine which we denominate human actually converts beef into meta¬ 
physics, bread into logic, turkey into imagination, oatmeal into obstinacy, sauer¬ 
kraut into love, potatoes into hope, mackerel into piety, love into hatred, and 
plum pudding into cheerfulness. 

Of this machine, “its vital phenomena depend, on the one hand, upon its 
construction, and on the other, upon the energy supplied to it.” Its construction, 
be it remembered, is the combined result of “the fortuitous concourse of atoms 
during the cooling of this planet,” and the blind working of purely physical forces. 

u See “ Electricity and Magnetism.”—Jenkins. 
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These causes, acting either singly or in conjunction, might have produced a “ma¬ 
chine,” we presume, whose vital phenomena would have been totally different. In 
that case the human machine might possibly have believed that a cause is not 
equal to the effect it produces; that material causes can produce spiritual effects; 
that there is no basic distinction between the living and the non-living; that an 
intelligent effect does not imply the existence of an intelligent cause; that it is as 
unreasonable to regard thought as anything else than the activity of invisible and 
fortuitously aggregated molecules as it is to conceive of the ponderability of plat¬ 
inum as a substantive entity; that the freedom of the will is an inconceivable, 
though pleasing, delusion. 

“The energy supplied” to this “machine of great complexity” must come, 
we presume, from without, for otherwise our author would have contented himself 
with affirming, “its vital phenomena depend upon its construction.” If the en¬ 
ergy supplied was from without, as it evidently must have been, then this molec¬ 
ular machine must have indicated at stated intervals its need of new energy, the 
kind it coveted, and the amount demanded, attracting it as exigency required; or 
physical forces external to the machine must have been able to see when energy 
was needed and what kind was needed; and, having made choice between rival 
candidates, must have been equal to the task of enforcing obedience to the con¬ 
clusions reached in their high council-chambers. Intelligence must have been 
resident somewhere, either in the machine itself, or in the forces which furnished 
energy. But to talk about the intelligence and the will of “a mass of living pro¬ 
toplasm ” seems a little like talking about the conscience of a mosquito; and to 
talk about the intelligent purpose manifested by modes of motion does indeed 
seem like talking about the “horologity” of a clock, or rather, like talking about 
the “horologity” of clock-force. 

Moreover, the employment of the term vitality, as though it were synonymous 
with life, tends to produce confused ideas. Does the author mean us to under¬ 
stand that the vitality of each protoplast, in this “ molecular machine of great 
complexity,” is precisely the same as the life of the organism which it aids m 
constructing? Is the life of each organized being nothing more than the aggre¬ 
gated life of the millions of protoplasts which weave the body? If so, where is the 
agency \vhich directs the movements of these protoplasts, or bioplasts? How does it 
happen that the different parts of organic structures are so nicely adjusted, and so 
intimately correlated each to the other? Every organ is perfectly adapted to the 
parts adjacent, to the symmetry of the entire body, and to the functions it is de¬ 
signed to perform. A mere “ mass of protoplasm ” is not a personality, even if 
each protoplast is. To render a bioplasmic mass a personality there evidently must 
be some superintending agent. What is this agent? Beale denominates it life. 
Those who call it molecular machinery seem to us as if they were talking about 
the length, breadth, thickness, and color of love; or the inertia, figure, and po¬ 
rosity of an abstract conception; or the size, mobility, attraction, and compressi¬ 
bility of a mathematical point. 


“ OPPOSITION OF SCIENCE, SO CALLED,” TO SCRIPTURE. 


I5Y ItEY. GEORGE SEVERANCE. 


The opinion is quite current that religionists are more conceited and intol¬ 
erant than any other class of people. Whether there is more or less truth in this 
allegation, it would be very gratifying if all other theorists were exempt from such 
charges. But it is a settled point men of strong skeptical tendencies are vulner¬ 
able to similar charges. Men of science, so called, do not regard themselves as 
learners, but usually assume to be masters of speculative thought. When they 
speak they claim to speak ex cathedra , and they wish you to treat their ipse dixit 
as a finality. 

Though Herbert Spencer has treated many subjects in an able and interesting 
manner, while minds as astute as his dissent from him on important points, yet 
inwardly he feels that he has reached the ultima thule , and little more needs to be 
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said. Haeckel, the atheistic scientist, speaks with all the self-assurance any prel¬ 
ate ever spoke, and is hardly rivaled by the occupant of St. Peter's chair at Eome. 
In reading Tyndall you discover all the self-assurance the most opinionated display 
in their arrogance. 

In their discoveries in the department of physical science, men may have at¬ 
tained to the highest eminence without having solved all the problems of the uni¬ 
verse. Men may shine brilliantly in dealing with their specialty, and be unsafe 
guides when theorizing on subjects they have not fully mastered. Men may talk 
wisely of protoplasm, bioplasm, and the moneron, while confessedly quite ignorant 
of what lies back of these substances. There is often a great display of erudi¬ 
tion in many a fine-spun theory touching evolution, without theorizing satisfactor¬ 
ily concerning causes that antedate what is evolved. 

A man may be of high authority on subjects pertaining to physiology, and on 
account of unacquaintance with the science of psychology be of no authority what¬ 
ever. A man may be a skillful exponent of scientific theories of the past, true or 
false, and yet be no real scientist, because he was against recent discoveries which 
have exploded many cherished theories of other ages. The Ptolemaic theory of 
astronomy was once supposed to be the true scientific theory, but the science of 
the schools did not yield to the demonstrations of Copernicus until a most bitter 
warfare had been waged between science—falsely so called—and true science. 

Copernicus, Galileo, Bruno, and Roger Bacon were most cruelly persecuted 
in letting in light on the unscientific theories of their day. When we come to our 
enlightened nineteenth century, we see something of a continuation of the conflict 
between true and false science. The wave-theory of sound has been shown to be 
unsound. But is there not a pride of opinion which prevents the so-called sci¬ 
entists making concessions which facts demand at their hands? If the corpuscular 
theory of sound is untenable, why do not these reputed scientists who have a world¬ 
wide reputation take up the gauntlet and explode the novel theory of A. Wilford 
Hall? There is a lack of honesty and fairness on the part of these men. If it is 
demonstrated they are in a scientific error, the last thing thought of is a confession 
of that error. Is it manly on the part of Mayer, of this country, to refuse to en¬ 
lighten a respectful correspondent in regard to the popular theory of sound, if his 
position is tenable? If it is not tenable, and he knows it, why not have the man¬ 
liness to confess it? 

What is wanted of scientists, as well as others, is to cultivate teachable dispo¬ 
sitions. God's universe is spread out before us, and the most learned should be 
continual learners—not ashamed to unlearn what has been proved false, though 
ever so ardently cherished. The average Englishman seems hardly capable of ap¬ 
prehending any substance with which he does not come in physical contact; at 
most nothing is real which is not tangible to the five senses. Place before him a 
sirloin of beef, or a well-cooked slice of ham, and his perceptions are as clear as crys¬ 
tal. It is a marvel that he ever conceded there arc any forces in nature superior 
to the wedge and screw. It must have been quite a conquest of his prejudices to 
admit the centripetal and centrifugal forces of nature, as he never analyzed them 
as lie would solid chemical substances. The same, in substance, may be said of 
the average Anglo-American. An Englishman, by virtue of his nationality, is to 
be presumed a materialist. He can hardly conceive of a future state of being in¬ 
dependent of a future general resurrection of the fleshly bodies of the entire human 
family. 

The word Substantialism is not } r et to be found in Webster's “ Quarto Diction¬ 
ary.'' Whatever the soul is, it must be substance of some sort. And it is singular 
that the Substantial Philosophy has not at this late day furnished a term which gives 
a concise idea of any entity, however sublimated it may be. To say the soul is 
immaterial, is not to give a clear idea of it. Immaterial conveys the idea of non¬ 
existence. Substantialism conveys the idea of real entity, whether more or less 
attenuated. 

Our leading universities are thunderstruck at the idea sound is substance. 
But the stridulations of the little locust, philosophically explained, have triumph¬ 
antly exploded the wave-theory of sound—yet how slowly the professors of acous¬ 
tics in our colleges yield to this unmistakable discovery. No man who has well 
mastered the pros and cons of this subject, noted for scholarship, dare risk his rep- 
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utation in a labored defense of the wave-theory; yet the wave-theory is taught in 
our literary institutions the same as in centuries past. 

When will Harvard and Yale become sufficiently advanced to accept what is 
as plainly demonstrated as the rotary motion of the earth? Haeckel, Tyndall, 
Huxley, Mayer, and their confreres , can neither be coaxed nor driven to re-ex¬ 
amine the basis on which their theories rest. The sound of the resurrection 
trumpet would not suffice to bring them to the front to rebut the arguments against 
their pet theories furnished by the Substantial Philosophy. No dynamite ever 
made more destructive work than Substantialism has made with their premises. 
The church looks on with amazement at the formidable strides materialistic athe¬ 
ism is making, but her chieftains are slow to seize and use the weapons the Sub¬ 
stantial Philosophy furnishes. 

Not long since I was asked, “ Who is A. Wilford Hall?” My answer was, “ It 
is enough to say he is the author of a work entitled the * Problem of Human Life/ 
and it is a discredit to the thinker or scholarly man who has not read and mastered 
its contents.” 

It is related of the English Gen. Braddock, in early colonial times, when he 
drew up the English forces in solid phalanx, after the European method, his defeat 
was most disastrous, in encountering Indians behind every tree and stump. Col. 
Washington, afterward known as Gen. Washington, then under his command, 
suggested the folly of thus exposing his men in solid phalanx when pitted against 
the savage foe. Said Gen. Braddock, “Is it to be supposed an old experienced 
English officer is to be taught by z young Virginia buckskin?” 

The author of the “ Problem of Human Life” may not wear as many collegi¬ 
ate titles as do some reputed scholars, but he has hopelessly overthrown the baseless 
wave-theory of sound, and inaugurated a new era in speculative thought concern¬ 
ing some of the most momentous theories of the day. It is a mistake that all 
things remain as they were when the fathers fell asleep. Let the false scientists 
be driven to the wall, and may their places be filled by men true to the latest reve¬ 
lations of science. 


THOUGHTS ON DEISM, ATHEISM, EVOLUTION, ETC. 


BY JOIIX C. DUVAL, ESQ. 


I can see no good reason, as the materialist does, for believing that life and 
intelligence are the mere results of particular combinations of matter, when op¬ 
erated upon by the laws controlling it. Thousands and tens of thousands of com¬ 
binations of matter have been made, chemically and otherwise, by man, but the 
result, whatever it may have been, had no properties or qualities other than those 
pertaining to matter. Oxygen and hydrogen, when combined in certain propor¬ 
tions, form the fluid we call water. Joined together in these proportions they 
produce a substance very different from either of its constituents, but no property 
or quality except those pertaining to matter has been developed by this combina¬ 
tion. Matter, wo know, in its normal condition does not possess the properties of 
life and intelligence; therefore life and intelligence (at least on this earth) are 
merely joined to or connected with matter, or else matter has the power of orig¬ 
inating or creating other properties than those it possesses itself. But the latter 
supposition the materialist himself must oppose, as otherwise he would be com- 

f )eiled to deny the truth of that doctrine on which depends the very foundation of 
lis creed, namely, “that matter is eternal—as it was it is, and ever will be; that 
it was not created, and can never become a creator.” 

But if the materialist contends that life and intelligence are simply the results 
of certain combinations of matter, he must perforce admit that matter has proved 
itself to be, under certain circumstances, a “creator,” by the creation of proper¬ 
ties and qualities far superior to any belonging to or pertaining to itself in its nor¬ 
mal state; and as it is just as impossible that there should be properties and qualities 
without something to refer them to as it is that there should be an effect without 
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a cause, ergo (according to the belief of the materialist), matter has created a some¬ 
thing in every way superior to itself. 

Unless, therefore, it be conceded that matter has the power to originate or 
create properties or qualities differing in all respects from those pertaining to 
matter in its normal condition, I would like to know where there is any opening 
for those things we call life and intelligence to come in. Matter, the materialist 
says, is eternal and unchangeable (atomically), and therefore its properties or 
qualities must be eternal and unchangeable also, and no combination of its atoms 
could develop or create such as did noc exist in these atoms separately. But I 
perceive in some small portions of matter (the bodies of men and animals), that 
entirely different properties from those belonging to any of the atoms of matter 
have been developed or created, and I am forced to the conclusion that they have 
been created and connected with matter by some power controlling both. The 
admission that properties or qualities not known to matter in its normal state can 
be created by any combination of material atoms, is an admission that the basis of 
the material creed is false—“as it was it is, and ever will be.” 

We cannot conceive of the possibility of converting something into nothing, 
even though that something has none of the qualities of matter. Mind or intelli¬ 
gence is unquestionably something (to whatever we may attribute its origin), and 
a something that constitutes wholly the individuality of man; for no one, I pre¬ 
sume, will contend that the material atoms of a man’s body constitute any part of 
his individuality, as they are continually changing, and the old ones replaced by 
new ones. Here, then, we have an individuality, a something (whatever its 
origin) that exists, and we cannot conceive of the possibility of converting this 
something into nothing, any more than we can conceive of the possibility of con¬ 
verting a pound of iron into nothing. It was, and therefore it must be! Try by 
a mental effort to conceive of the possibility of converting anything (material or 
not) that exists into nothing, and the absurdity of such an idea will be apparent. 

We have no grounds for supposing that there is no existence except it be a 
material one, or rather one that is cognizable to our material senses. On the con¬ 
trary, we know that things do exist that are not material. Space has none of the 
properties of matter, and yet we know that it has existed as long as matter. If, 
as is affirmed, matter has existed eternally, then space must have existed a lit tie 
longer, for it had to be before matter could be. Truths have existed, and will 
continue to exist eternally. Though all the matter of the material universe should 
be totally annihilated space would still remain, and the truth that “two halves 
are equal to the whole ” would still be a truth. 

Therefore it follows that if there be things wholly disconnected with and inde¬ 
pendent of matter, there must be other than material existences; which is one 
reason why I believe that mind or intelligence is a something of itself, though 
joined to or connected with matter on this earth; and the more especially because 
I perceive that its manifestations, properties, or attributes are totally different 
from those pertaining to matter, and that tho laws that govern matter do not con¬ 
trol it. It is just as easy for me to suppose that matter can be annihilated, as it is 
to suppose that something can be created out of nothing. Therefore, if mind be 
simply a result of matter, we are forced to the conclusion that all the faculties or 
attributes of mind, memory, imagination, hope, reason, etc., etc., are dormant or 
latent in matter itself, although our investigation and knowledge of it all go to 
prove the contrary. Consequently it seems more reasonable to me to suppose that 
mind is a something of itself than it is to suppose that it is a mere result or creat¬ 
ure of matter. You might have the best constructed mill in the world, with 
ample power to work it, and keep it going for a life-time, but you would never 
get a grain of flour from it unless you put some wheat in the hopper. But the 
materialist, in his “material mill,” will grind you out hope, love, imagination, 
memory, wit, genius, etc., in fact, all the numerous attributes of mind, although 
nothing of the sort was ever put in the hopper! This beats the miracle of the 
“ loaves and fishes,” at which the materialist is wont to sneer, for there were a 
few little loaves and fishes to begin with, as a foundation for the miracle. 
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IS MATTER HETEROGENEOUS OR HOMOGENEOUS? 


BY HENRY A. MOTT, PH. D., F. C. S. 


(Continued from December number.) 

As the explanation given of the hist argument relating to the piling together 
of 700,000,000 plates of copper and zinc was inadvertently incorrect, it will be 
necessary to explain what changes would really take place, if it were possible to 
try such an experiment. As soon as the corners of the plates would be brought in 
contact there would be an electrical attraction between the plates, and when the 
plates would be allowed to come in actual contact the substantial force of electrical 
attraction would be converted into the substantial force of adhesion and the sub¬ 
stantial force of heat, which latter would immediately act upon the substantial 
force of cohesion, the copper and zinc would expand, and the substantial force of 
cohesion would be under the necessary subjection which would permit the sub¬ 
stantial force of adhesive attraction to draw the two metals intimately together 
to form an alloy. It must be understood that when the substantial force of heat 
is applied to a body the mass and every particle or portion of it expands, and the 
substantial force of cohesion, which tends to draw every particle together, is over¬ 
powered to the extent of the substantial heat force applied. When water is con¬ 
verted into steam, a given volume of steam would only contain yfe-x as much of 
the substantial force of cohesion at work in it as the same volume of water, as 
water is attenuated (thinned out) by the action of the substantial heat force to 
such an extent that one volume of water yields 1728 volumes of steam. The 1728 
volumes of steam, however, contain exactly the same amount of the substantial 
force of cohesion as did the one volume of water, which can be demonstrated by 
simply removing the difference of heat units between the two, when the steam will 
become water. The substantial force of cohesion, therefore, is not changed into 
any other form of manifestation in this experiment. 

Another method, designed to show the heterogeneity of matter, is founded 
upon the forces employed in drawing out a film of a liquid—as in blowing a soap- 
bubble. The film of a soap-bubble acts to a certain extent like an elastic mem¬ 
brane, which requires work to be spent upon it in order to stretch it. Prof. Tait 
says: “ But just as a gas has no superior limit to its expansion, a soap-film has no 
inferior limit to its contraction .” It is possible to calculate what amount of work 
would be required to pull out a single drop of water until it was made into a film 
of any given thickness. The amount of work is, in fact, numerically the product 
of the tension per linear inch into the area of the surface. It is found (in accord¬ 
ance with the fact that the surface-tension of water diminishes as the temperature 
rises) that in pulling out such a film, making it thinner and thinner, it must be¬ 
come colder and colder, and that it would require a constant supply of heat in order 
to keep it at the temperature of the air. Data is therefore furnished from which 
can be calculated how much work would be required to pull out a drop of water 
into a film of a given thickness, keeping it always at a constant temperature. 
“ This calculation,” says Prof. Tait, €S has been made in terms of the thickness of 
the film, and it appears that if you pull it out to a thickness of the ^Fru^innnr 
part of an inch (supposing that could be done), you would require to spend upon it, 
besides the amount of work requisite to overcome the molecular forces, about one- 
half as much energy in addition, in the form of heat, in order to keep its tempera¬ 
ture from sinking; so that, on the whole, including the heat which had to be com¬ 
municated to it, the quantity of work spent upon it in the operation would be such 
that if it had all been applied to the drop of water in the form of heat, it would 
have been capable of raising it to a temperature of somewhere over 1100° G. 
(2012° E.). Now, this amount of heat would of course wholly volatilize the water 
in an instant. It is therefore perfectly inconceivable that a film of water can be 
drawn out to such an excessive thinness without very great reduction of the mo¬ 
lecular tension. But if the molecular tension is reduced, obviously we are coming 
to a state in which there are but a few molecules, or particles, in the thickness of 
the film, because as long as the film contains a great number of particles in its 
thickness, the whole tension of the film will remain sensibly unaltered. 





IS MATTER HETEROGENEOUS OR HOMOGENEOUS? 


157 


“Thus the only way of reconciling these two inconsistent things is by suppos¬ 
ing that we have erred in assuming that, when we have made the film very thin, 
there still remains the original amount of molecular tension in it. Hence, a film 
drawn out, ij it were possible to draw it, to anything like the ttoo ^woiv P arfc 
of an inch in thickness, caunot contain more than a very few particles of water in 
its thickness.” 

The conclusion arrived at by the method of reasoning stated above and ex¬ 
pressed in the last few lines, is one that every one would be apt to agree with, 
namely, if a film be drawn out to the -nnnroiroFo part of an inch in thickness, 
such a film could not contain many particles in its thickness, that is to say, com¬ 
pared (for we only know one thing from another by comparison) with a film of 
greater thickness. What the above argument has to do with showing, however, 
that matter is heterogeneous and not homogeneous, is difficult to conceive. 

If 1100° C. of heat were applied to water, in a film or otherwise, it would 
naturally be converted into vapor, and the reason would be that the substantial 
heat force would entirely and at once overcome the substantial cohesive force 
which holds the particles of the water together; or if by blowing a soap-bubble it 
should finally burst and go to pieces, a critical investigation would show that the 
mechanical force applied is utilized in part to expand the film, while some is con¬ 
verted into heat, which is radiated off by the largely increased surface, until the 
force applied had sufficiently reduced the cohesive force so that the film would 
fall to pieces. Some of the cohesive force being liberated and returning to the 
force-element of nature, while the remainder is retained at work in the particles 
of water into which the film was disintegrated. 

If a piece of elastic cord be stretched and stretched, the force applied will 
overcome the cohesive force at the weakest point, and the elastic will break in two 
pieces, each piece flying back and assuming its original condition. If it were pos¬ 
sible to overcome the cohesive force in other places at the same time, then the 
elastic would break up into a number of pieces. 

In the soap-bubble, instead of the force applied to expand it operating on 
one point, as in the elastic cord, the force is distributed over the whole inner sur¬ 
face of the film, hence the film breaks to pieces (other things being equal) all over 
and at once, and this happens the minute the force applied overcomes the cohesive 
force which tends to hold the particles together. 

Speaking of the diffusion of gases, Prof. Tait says: “We have absolute proof 
that gases consist of particles (molecules) of matter which are perfectly free and 
detached from one another, and which are constantly flying about in all direc¬ 
tions. The best and simplest proof that we have of this is obtained by considering 
the process of mixture of one gas with another—the way in which one gas diffuses 
through another—as, for instance, when any volatile substance in the form of 
vapor or gas is allowed to escape into a room, we find that it gradually mixes itself 
thoroughly with the air of the room. This diffusion takes place even if currents 
of air are "prevented, so that at last there is almost uniform distribution of such 
gas or vapor throughout the whole of any mass of air however great.” 

By allowing gases to pass through a porous substance, the relative rates at which 
they go and come out can be ascertained. And from such results Prof. Tait and 
others think that, besides showing the rate at which the particles (molecules) 
are moving, it is also a complete demonstration of their comparative freedom 
from one another, except at instants when they come against each other in their 
motions. 

It is difficult for a substantialist to see the necessity of a gas being composed 
of particles (molecules) “perfectly free and detached ” from one another, in order 
to explain the diffusion of gases; and if this can be shown, the idea of the “abso¬ 
lute proof ” which Prof. Tait speaks of vanishes. 

When two gases are brought in contact with one another, two things may hap-' 
pen, depending upon the affinity between the gases, as also other conditions—i. c., s 
they may combine to form a compound possessing totally different properties from 
the constituents, or they may mix together, or diffuse through one another, mak¬ 
ing a mixture which responds to tests directed to detect the presence of each gas. 

Chemical attraction, or chemism, is the name given to the force which is ex¬ 
ercised when two elements combine. Experiment and observation have shown that 
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this force is controlled and modified by three forms of the force-element of nature 
—heat, light, and electricity. 1 

The electricity produced by a small galvanic battery can effect the decomposi¬ 
tion of water, as well as a very large number of other compound substances. 

In like manner heat will decompose limestone (calcic carbonate) and drive off 
the carbonic acid; it will also decompose potassic chlorate, potassic nitrate, and, 
in fact, the larger part of all chemical compounds. 

Light, though acting with less intensity than the two forces just mentioned, 
nevertheless produces analagous effects and decomposes many substances—the 
decomposing of the various colors of bodies, and especially the power it gives to 
the leaves of plants of decomposing carbonic acid. 

On the other hand, these three forces will often effect the union of substances 
which under ordinary circumstances refuse to combine. 

Thus one volume of oxygen and two volumes of hydrogen will remain mixed, 
yet uncombined for years; but if the smallest particle of any substance in active 
inflammation be applied to the mixture, they will unite instantaneously with a 
violent detonation, at the same time forming water. 

The same is true of carbon and oxygen, but if the carbon be heated red hot 
combination will immediately ensue, and proceed with great intensity. In like 
manner electricity, if made to pass through the same mixture of hydrogen and 
oxygen just stated, will cause them to unite with a violent explosion, and produce 
water; and if a succession of electric sparks be transmitted through a mixture of 
oxygen and nitrogen, they will combine and form nitric acid (N 2 0 5 ). 2 In the 
same manner, a beam of bright sunlight, allowed to fall on a mixture of equal 
volumes of chlorine and hydrogen, will cause them to combine with a violent ex¬ 
plosion, forming hydrogen chloride (hydrochloric acid), while if these two gases 
arc brought together in the dark, they simply mix but do not combine. 

It is evident that the chemical arts chiefly consist in the modification of the 
so-called force of chemism by the other forces—heat, light, and electricity. 

No chemical process, whether performed on a great scale in nature, or on a 
small scale in the arts, or in the laboratory, can be carried on without the develop¬ 
ment or the action of these three forces, which are different manifestations of the 
one force-element of nature. The rapidity ox chemical union, or decomposi¬ 
tion, is assisted by the application of heat. In some chemical unions great heat is 
produced; in others, currents of electricity are set in motion; and often the result 
of both is the production of vivid light, and very often contraction of mass. 

From what has just been stated, it is evident that to produce chemical union 
between two substances, the force of chemical attraction (chemism) has to be as¬ 
sisted by some other force, either by heat, light, or electricity. Isolating one illus¬ 
tration given above, namely, the formation of hydrogen chloride by simply expos¬ 
ing a mixture of hydrogen and chlorine to a beam of substantial light—if the 
mixture were kept in the dark, as stated, no such chemical union would take 
place. 

We have sufficiently considered, then, the formation of chemical compounds; 
let us now consider the diffusion or mixing of gases together, which, Prof. Tait 
says, shows “ absolute proof” that matter consists of particles (molecules) detached 
from one another. 

If oxygen and hydrogen gas are brought together, they will diffuse through 
one another, so that after the diffusion is complete there will not be a portion, 
however small, of the mixture which will not contain some oxygen and some hydro¬ 
gen. The explanation for the diffusion is perfectly simple. We bring together 
two gases—one positive, the other negative—and the minute they come together 
the substantial force of attraction compels one gas to impregnate the other, and 
the rapidity of the diffusion will depend to a great extent on the attenuated condi¬ 
tion of the gases. While there is a great deal of cohesive force in the solid, less in 
the liquid, and still less in the gas, there is always some, which, however, is held 
under subjection by the. substantial heat force, which tends to expand the gas. 
The attenuated condition of matter is therefore entirely abnormal, and depends 
upon the success heat force has in overcoming cohesive force. 

Now let us bring together a plate of copper and one of zinc. There is exer- 

1 See Pynckon—“ Cliem. Phys.,” p. 19. a Strictly speaking, nitric acid is HNO 3 . 
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cised between these plates a force of attraction, but they do not impregnate one 
another simply because cohesive force has sway, and this force must in part be 
overcome to permit of one plate entering the other. This is accomplished by 
molting the same; and if the substantial heat force be in sufficient quantity, the 
molten 0 mass of copper and zinc will become more attenuated and assume a vapor¬ 
ized condition, and in the vapor there can be detected the presence of copper and 
zinc diffused through one another. . 

The normal condition of hydrogen and oxygen is the solid, a condition in 
which they would bo found if there was no substantial heat force in the universe. 
Their existence as a gas is only by sufferance, and depends upon the substantial 
heat force overcoming the substantial cohesive force to the extent necessary for 
any attenuated condition in which they may bo found. 

' Solid hydrogen and solid oxygen could not diffuse through one another, no 
matter wliat the attraction. In the gaseous form they diffuse, for the reason that 
the cohesive force has been overcome sufficiently by the heat force (which permits 
them to exist as gases), and which enables the substantial attractive force to pull 
the two gases together, and thus diffuse through one another. This force of at¬ 
traction is also able to counteract the substantial force of gravitation; sufficiently 
so that the gases may diffuse through one another, for no matter how dense the 
gas may be, compared to another, they will diffuse through one another in spite 
of gravitation. The necessity, therefore, for molecules, separated from one an¬ 
other, to explain the diffusion of gases has no foundation. 

The pressure of a gas exercised in an inclosed vessel is attributed to the velocity 
with which the molecules move. Joule has calculated that the velocity of the 
hydrogen molecule must be about 6055 feet (over a mile) per second at 0° C. This 
ve’ocity, it is seen, is far higher than that of a cannon ball. As in a cubic inch of 
space there are supposed to be 300,000,000,000,000,000.000 (3X10 2 ») molecules, 
no one particle can ever find anything like a free path from one side of a cubic 
inch of space to the other. It is certain to be met over and over again in its 
course. Knowing the rate of diffusion of a gas, the number of collisions which 
take place in a second has been calculated, which enables the believers in mole¬ 
cules to calculate the average distance which a particle moves through between 
two successive collisions. One of the results arrived at by Poltzmann is that in a 
mass of hydrogen, at ordinary temperature and pressure, every molecule has on an 
average 17,100,000,000 collisions per second with other molecules; that is to say, 
17,700,000,000 times in every second it has its course wholly changed. And yet 
the molecules are assumed to be moving at a rate of something like seventy 

miles per minute. 4 

The results arrived at by several inquirers who have considered the molecular 
motion of gases, is that the average distance between the several molecules of a 
gas at the ordinary temperature and pressure of the air must be something be- • 
tween the nnnhnnr P art °f an ' nc j 1 an< l khe i u « »Vo« I )art; ^ a ’ 1 iucli. \\ ith the 
data given above it is now theoretically possible to calculate how large each particu¬ 
lar molecule is in comparison with the average distance between any two of them. 
This is calculated from the theory of impact of elastic particles, or of particles re- 
pellino- one another, according to a high inverse power of their mutual distance. 
As a result of the calculation, it is found that the diameter of a molecule cannot 

be very different from part of an inch 

From this it appears that if we could magnify a drop of water to the apparent 
size of the whole earth, as seen from the distance at which a single plum is just 
visible, we could just see its grained structure. About two millions of molecules 
of hydrogen in a row would occupy a millimetre (0.03936 inch), and about two 
hundred million million million of them would weigh a milligram (0.01543 grain). 

Clerk Maxwell says: “The determination of the mass of a molecule is a legiti¬ 
mate object of scientific research, and that this mass is by no means immeasurably 

AVe have now presented the various arguments which have been advanced, not 
only to show that matter is heterogeneous, but to show the diameter of the mole¬ 
cules composing it and the distances at which they are separated from one another, 
and we have also touched upon the atom. Each argument has been answered in 
turn by the light of the Substantial Philosophy, except the last argument, which 
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attempts to account for the pressure exercised by a gas against the walls of a vessel 
inclosing it. 

It will be remembered that in several parts of this paper we alluded to the 
fact that the solid condition was the normal condition of all material substance, 
and that a gaseous condition was an abnormal condition, and depended upon the 
amount of substantial heat force present for its existence. This being the case, 
and since it is well understood that it is by the application of heat that a body ex¬ 
pands, the pressure of any gas against the walls of a vessel inclosing it is duo 
simply to the temperature of the gas or to the amount of substantial heat force 
present. No better proof of this can be given than the fact that as the tempera¬ 
ture increases, so does the pressure. Remove the heat, and where would be the 
pressure? Heat is the great antagonist of cohesion. If it were not for the pres¬ 
ence of heat, there is no telling how condensed a given amount of matter would 
be, which had its particles held together by the substantial force of cohesion alone. 
We really know matter only in its attenuated condition—even in the case of solids. 

The solid state of water is ice, but the solid state referred to above is much 
more compact than ice; for if ice at 32° F. be removed to an atmosphere having a 
temperature of say 20° below zero, it would have to lose 52° of heat before it 
would be adjusted to the surrounding conditions. To obtain its normal condition, 
all heat must be removed—this, of course, experiment has been unable to accom¬ 
plish. Experiment has shown that the coefficient of expansion of all gases, when 
raised from 0° to 1° C. (32° to 33°.8 F.), is flaw Charles). Hence it is ar¬ 
gued that if it were possible to cool a body of*matter down to — 2V3° C. (— 456° 
F.), it would be deprived of all heat. Whether or not this law is absolutely cor¬ 
rect it remains for more experimental data to determine. 

So far in this paper we have considered the various arguments advanced by 
physicists to show that matter is composed of molecules, and is not homogeneous, 
and we have answered each one in turn. It now remains for us to examine care¬ 
fully what the chemist has to say on this subject. 

(To be continued in the February number .) 


THE LOCUST AND THE HEAT PROBLEM. 

Reply to Robert Rogers. 


BY THE EDITOR. 


(Concluded from last number, page 139.) 

Having already shown, according to the current theory of acoustics, that the 
locust, which is able to fill four cubic miles of air with its sound, ought also to fill 
the same air with heat, whether its stridulating force sent out shall result in sound 
or not, we now come to another phase of the discussion, namely, the real effect of 
atmospheric condensations and rarefactions, as relates to the heat and cold observed 
in the same; and we have no hesitation in promising the critical reader in advance 
one of the most, if not the most, important scientific discussions in this connection 
which we have ever had the honor of producing in these pages. 

At the very threshold of the argument, therefore, we venture to announce what 
we, as well as others, regard as a new and most revolutionary law in physical sci¬ 
ence, to wit: that the heat observed, when a mass of air is suddenly condensed, is 
not “generated” at all by such act of condensation, as the present theory teaches , 
but that it was already in the air and to the same amount precisely before the con¬ 
densing operation was commenced, its apparent “generation” being only the con¬ 
centration of this substantial heat to a smaller space, thereby intensifying it in the 
same ratio as the air containing it was reduced in volume. 

If this law be true, it necessarily overturns the present theory of “heat as a 
mode of motion," and demonstrates heat to be a real substantial entity, or object¬ 
ive existence, as much so as is the air, only that heat is an immaterial, while air 
is a material substance. For surely if heat is capable of being condensed, and 
thereby concentrated to greater intensity, the same as is the air containing it, it 
must in all reason be as really a substantial entity as is the air itself. 
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The present theory teaches that the heat observed, when confined air is com¬ 
pressed, is actually “generated,” or comes into existence, by the conversion of the 
mechanical force which was expended in compressing the air; not one single physi¬ 
cist having conceived the idea, so far as the record shows, that by putting two 
volumes of air into the space of one we necessarily put the two volumes of substan¬ 
tial heat contained in the air into the space of one, thus doubling its intensity. 
This position, therefore, if true, is so revolutionary and startling, in the very face 
of the present theory of “heat as a mode of motion,” that it cannot be too care¬ 
fully analyzed and impressed upon the reader’s mind. 

We do not wish it to be inferred, from this assumed law, that we discard the 
fact of the conversion of mechanical force into heat, as well as into light, elec¬ 
tricity, sound, magnetism, and even other forms of force. In the usual experi¬ 
ment of compressing air into a tube by means of a tightly-fitting piston, there is 
no doubt that a slight but inappreciable amount of heat is generated by the fric¬ 
tion of the piston against the sides of the tube, and also by the friction of the air 
particles against each other in the act of being compressed, which trifling heat 
may be properly attributed to the conversion of mechanical force; but this is by 
no means the intense increase of heat observed in the compressed air, nor has it 
anything to do with the heat claimed to be “ generated ” in such experiments, as 
taught by the whole scientific world. This will be shown so clearly as to satisfy 
every attentive reader. 

The current theory, which teaches that the heat, as thus observed, is “gen¬ 
erated” by the conversion of mechanical force, is elaborately urged and illustrated 
by Prof. Tyndall in his popular work entitled “Heat as a Mode of Motion.” He 
insists, and tries to show by various experiments and illustrations, that the ob¬ 
served rise of temperature in the air when suddenly compressed, is thus “gen¬ 
erated,” and is due alone to this conversion of the mechanical force expended in 
the act of compression. 

He carries his experiments so far as actually to set fire to the fumes of bisnl- 
pliide of carbon in a glass tube by driving a piston suddenly into it, and thus com¬ 
pressing the air into a very small compass. On another occasion he sets fire to a 
piece of punk, or amadou/by the same means, and then insists that this intense 
heat in the compressed air is “ generated,” as he repeatedly expresses it, by the 
conversion of the muscular force of his arm into heat in the act of compressing 
the air. (“Heat as a Mode of Motion.” first edition, page 43; “Lectures on 
Sound,” first edition, page 28.) His words are: 

“Into it [the tube] this piston fits air-tight, so that by driving the piston 
down I can forcibly compress the air underneath it; and when the air is thus com¬ 
pressed heat is suddenly generated,” etc. 

“By pushing the piston down I condense the air beneath it, and when I do 
so heat is developed. Attaching a scrap of amadou to the bottom of the piston, I 
can ignite it by the heat generated by compression,” etc. 

Now we declare, upon the evidence of the new law which we are discussing, 
that there is not one word of scientific truth in all this teaching of Prof. Tyndall, 
notwithstanding he devotes much of his large volume, “Heat as a Mode of Mo¬ 
tion,” to this very fallacious principle of physics, and in fact makes his whole 
book hinge upon the correctness of that position. He never, for one moment, 
thought, while making his experiments, nor has anyone else thought while repeat¬ 
ing them, so far as we have ever seen, that this sensible or observed heat, so far 
from being “generated,” was already in the air to its full amount before compres¬ 
sion began; and that instead of his muscular force being changed into heat, it is 
actually stored up in the compressed air, and retained there through the property 
of atmospheric elasticity, ready to react with the same mechanical energy, minus 
friction, in the act of restoring the air to its original form, when the outside press¬ 
ure is removed. And after this mechanical force has thus done its double work of 
action and reaction, it returns or resolves itself into the original force-element of 
nature, where, according to Substantialism, it is conserved as crude energy for 
remanifestation in the same or in some other form of force. 

We assert that any experiment, properly made, will show that as the piston is 
pressed into the tube the heat will increase in intensity in the same ratio that the 
air becomes concentrated into a smaller bulk, and that the intense heat which sets 
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fire to the amadou teas all in the air as actual substantial heat before the piston 
began to move, just as our law sets forth. It was simply concentrated so suddenly 
into a small space by a blow of the piston, that it had no time to escape by radia¬ 
tion before setting the punk on fire. Such increase of heat, therefore, can be ac¬ 
curately calculated in advance by the exact amount of atmospheric compression to 
be produced, since, according to the law here announced, the concentration of the 
substantial heat must of necessity keep pace with the atmospheric compression or 
concentration of the air. For example: 

If we have a tube sixteen inches long, and the normal air of the room, with 
which the tube is filled, is at 80° F., then by pushing the piston down one-half the 
distance (eight inches) the heat will necessarily double in intensity (1G0°) just as 
the air doubles in density. By pushing the piston down one-half more (four 
inches further) the heat will increase to 320°, but if pushed down fifteen inches in 
all, thfc heat must necessarily be so concentrated and increased as to reach 1280°— 
vastly more than enough to melt lead, could it be retained at that intensity for a 
short time without radiation. 

That the mechanical force thus expended in compression is not converted into 
hc>.t, as here supposed by Prof. Tyndall, except the inappreciable amount which is 
caused by friction, as just explained, can be demonstrated in several different ways. 
The force which compresses the air in a tube surely cannot be converted into heat, 
6ince this so-called “ generated ” heat may all radiate from the tube into the sur¬ 
rounding air, and still the very force which makes the compression , as just hinted , 
remains stored up in this air as actual mechanical energy, ready to do the same 
amount of work by reaction, minus friction, and also minus a slight expansive force 
of the air in consequence of its concentrated heat lost by radiation. 

But here is the proof, in a simple experiment, that no appreciable conversion 
of mechanical force into heat takes place in the performance of this compressing 
work, or in the stoppage of the air’s motion. Let, for example, the receiver of an 
air-pump be exhausted of air (and necessarily also of the heat which the air con¬ 
tained), and then allowed to stand till it absorbs heat from the surrounding air 
sufficient to make it of equal temperature. Now open the valve and allow the 
outside air to rush in and fill it. Here is actual mechanical energy expended 
under an outside pressure of fifteen pounds to the square inch, doing its work of 
forcing the air into this vessel, where its motion is suddenly brought to a stop. 
Yet not the perceptible fraction of a degree of heat is generated in this rush of air 
and stoppage of motion, notwithstanding the same mechanical force is exerted upon 
it by the outside air in forcing it into the receiver that we would expend in forcing 
a second atmosphere into a vessel already containing one atmosphere. Why is there 
no augmentation of heat observed in the air after its rush into the receiver by the 
mechanical force which injected it? Simply because the air within remains of the 
same density that it had when without, and not being condensed in bulk, its con¬ 
tained quantity of heat is not concentrated into a smaller volume, and therefore 
its heat is of the same intensity as it is in the air outside. 

The startling truth is, Prof. Tyndall did not understand *the experiments 
which he was trying to explain to his audience, and we can demonstrate it right 
here. For example, he had a vessel of condensed air which had stood for hours 
till all its augmented heat had radiated, making it the same temperature as that 
of the outside air. He then let some of this cooled air (still containing its stored- 
np mechanical force, remember, after Ls beat, “generated” by conversion, had en¬ 
tirely radiated and disappeared!) rush out against the thermo pile, and of course 
it chilled* it, turning the galvanometer in the direction of cold . Prof. Tyndall 
now explains it by saying that the condensed air, in rushing out, had to do me¬ 
chanical work, and that it thereby used up some of the.heat contained in it, thus 
making it colder than the outside air as it struck the pile! (See page 27.) This 
to us is simply surprising. How plain is it that as soon as this compressed air got 
outside of the vessel it was free to expand, and thus distribute its contained heat 
over more space, thereby lessening its intensity and causing it to be cooler on 
striking the pile than the surrounding air! 

On the next page he reverses this experiment, and drives the normal air of 
the room against the sensitive pile by means of an ordinary bellows, thereby warm- 
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ing it. Now, how is this warmth caused? Look at Prof. Tyndall's explanation 
in his own words: 

“In the case of the bellows, it is my muscles which perform the work. I 
raise the upper board of the bellows, and tiie air rushes in; I press the boards with 
a certain force, and the air rushes out. The expelled air strikes the face of the 
pile, has its motion stopped , and an amount of heat equivalent to the destruction of 
this motion is instantly generated .” 

We again declare that there is not the least scientific truth or rationality in 
this kind of explanation. If the motion of the air, sent out from the nozzle of 
the bellows, was changed into its equivalent of heat by being suddenly stopped, 
why was not the motion of the air, as just shown, that rushed into the exhausted 
receiver, and which was suddenly stopped under a pressure of fifteen pounds to the 
square inch, also changed into heat? Here is the real and only solution of Prof. 
Tyndall’s bellows difficulty: On forcing the air from the nozzle he necessarily sent 
it out slightly condensed, and thus brought its contained heat into a smaller 
compass, thereby intensifying it. In this condition it struck the sensitive pile 
before it had time to expand and thus dilute its heat. Of course the galvanometer 
was deflected in the direction of heat. It is the same as we raise the mercury in 
a thermometer by simply fanning it, since the slightly condensed air from the fan’s 
swing strikes the bulb of the thermometer with its contained heat also slightly 
condensed , and intensified in the same ratio. How plain and beautiful! Yet Prof. 
Tyndall failed to see, when conducting these very simple experiments, what he 
should have guessed with a moment’s reflection, that by putting two atmospheres 
suddenly together into the space of one, he necessarily must put the two volumes of 
heat which the air contains into the same space of one, thereby intensifying such 
concentrated heat accordingly! 

Inexcusable as such an oversight would seem to be, it is the very foundation- 
wall upon which that great scientific superstructure —“ Heat as a Mode of Motion ” 
—was built; and this very elementary oversight forms the basis of all there is 
known or taught of heat to-day in all the colleges and universities in this land. Is 
it not time, therefore, that there was at least one institution of learning in all this 
country armed and equipped by Substantial ism to teach science as it ought to be 
taught? No wonder Prof. Tyndall, in view of his manifest confusion of ideas on 
heat, should express himself in the following words on making the foregoing ex¬ 
planations to his audience: 

“ And should you at present find it difficult to form distinct conceptions as to 
the bearing of these experiments, I exhort you to be patient. We are engaged on 
a difficult and entangled subject, which I hope we shall disentangle as we go 
along.” Again: “Do not be disheartened if this reasoning should not appear 
quite clear to you. We are now in comparative darkness, but as we proceed light 
will gradually appear, and irradiate retrospectively our present gloom.” (Pages 


How prophetic! Light has appeared in this very new law of physics with 
which to irradiate the gloom, and in strict keeping with the Substantial Philoso¬ 
phy has, in a new and unexpected way, demonstrated heat to be a substantial 
entity or a real, objective existence, as much so as is the air which contains it. The 
cause of all Prof. Tyndall’s “darkness,” “gloom,” and “entangled” maze of diffi¬ 
culties would have been entirely avoided had he been fortunate enough to have 
grasped heat as an immaterial substance. His making it a “ mode of motion” of 
a gelatinous nothing— ether —was the source of all the mischief. But for this he 
would naturally, and almost unavoidably, have run into the simple truth, which 
no “darkness” or “gloom” would have obscured, namely, that by putting two 
substantial airs into one volume, he must also and necessarily put two substantial 
heats into one volume, since they were both contained in the two airs before their 
condensation. How beautiful! 

It follows from this reasoning, and the law of physics upon which it is based, 
that atmospheric heat must exactly double in intensity by thermometric test, 
though remaining the same in quantity , whenever two atmospheres of any given 
temperature are compressed suddenly into the space of one, allowing for slight 
radiation, which begins to act instantaneously. This, of course, is exactly as it 
should be, according to Substantialism, since it is self-evident that heat, being 
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an entity, must increase in intensity in the exact ratio of its concentration, as is 
the case with substantial light, sound, electricity, etc. ITow could it be otherwise 
if heat is an entity as much as is air itself, and making its residence therein? 
Under such circumstances we must concentrate the heat just as we concentrate 
the air, and thus augment the intensity of the one as we augment the density of 
the other. 

In like manner the production of cold , or, more strictly, the lessening of heat , 
in the air, when expanded (as when a piston is moved forward and backward in a 
closed cylinder, thus alternately condensing and rarefying the air on the opposite 
sides of the piston), proves our new law to be absolutely correct, since the heat in 
the rarefied air decreases in intensity to a degree corresponding exactly to its aug¬ 
mentation when the air is condensed. This is also just as it should be, if our posi¬ 
tion be true, for the heat of the normal air is simply concentrated, or else diffused 
on the opposite sides of the piston, in exact proportion as the air is condensed into 
a smaller compass, or else expanded into a larger bulk, somewhat as a flavoring 
extract is weakened in intensity by dilution or intensified by evaporation. How 
beautiful and consistent, as well as harmonious with reason and natural law, is the 
true solution of any physical problem! 

But let us now compare this rational view of the case with the solution given 
by the current theory. If the heat observed in the compressed air is really “gen¬ 
erated” by the “conversion of the mechanical force ” expended in compressing it, 
why should not the same amount of mechanical force when used to expand the air by 
means of a piston be also converted into heat? Instead of generating heat in the ex¬ 
panded or rarefied air, this so-called converted force actually “generates” cofrZ. 
How funny, that mechanical force expended in one way (compression) should be 
converted into heat, and expended in another way (expansion) should be converted 
into cold! The truth is, neither the increased heat nor the diminished heat (called 
cold) comes from the conversion of mechanical force, but the heat observed was all 
in the normal air before it was disturbed, and was simply concentrated with the 
condensed air, and dilated with the rarefied air, thus manifesting different degrees 
of intensity according to volume, just as our law prescribes. No wonder that 
“darkness,” “gloom,” and “entanglement” should whelm a theory which in¬ 
volves such incongruities of science as the conversion of mechanical force into both 
heat and cold! If Prof. Tyndall should contrive some way to convert the present 
theory of heat into common sense, he would be doing a service to the world. 

But this principle is so important in settling forever the theory of heat as now 
taught in our colleges, that it deserves additional illustration. Suppose that we 
apply mechanical force and suddenly compress a block of soft rubber into one-half 
its bulk; it is plain that we must, according to the new law, concentrate its con¬ 
tained heat also into one-half its previous volume, thereby doubling its intensity, 
though it remains the same in quantity. Then suppose we remove this outside 
mechanical pressure and allow the stored-up force to react, thus restoring the rub¬ 
ber to its former volume before its concentrated heat has had time to radiate; it 
is equally plain that this heat, thus increased by concentration, will also be re¬ 
stored to the exact intensity it had before compression. But suppose that we 
again apply the original mechanical force, and instead of compressing we expand 
this rubber to double its normal bulk, is it not manifest that the normal heat con¬ 
tained therein will be diffused throughout the expanded rubber and thereby be 
correspondingly weakened in intensity; or, say, reduced to one-quarter the inten¬ 
sity it showed when compressed? It is true that the rapid alternate stretching 
and contraction of a rubber string will sensibly augment its general temperature 
by the constant friction of its particles, since in this operation its volume is not 
changed. What it gams in length is balanced by its decrease in thickness. 1 This, 
by the way, is a good illustration of the generation of heat by the conversion of 
mechanical force. 

From the foregoing illustration of a rubber block we reach the important point 
in our argument. If it takes precisely the same mechanical force to expand the 
rubber block to double its normal bulk that it takes to compress it to half its nor- 

1 In stretching a metal wire, its decrease in thickness does not keep pace with its elongation, and 
therefore its contained heat, being diffused through greater volume, shows a diminution of intensity, 
notwithstanding the slight additional heat it receives from frictional conversion. 
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mal bulk, why in the name of science does not the expansive force thus expended 
generate heat by conversion if the heat observed in compression is thus generated, 
as the present theory teaches? Neither Prof. Tyndall nor any other physicist can 
explain this observed heat by the mechanical force of compression and this observed 
cold by the mechanical force of expansion, according to the present theory of 
“heat as a mode of motion/’ nor can it be accounted for on any other principle 
than that of the new law here laid down. For clearly, if heat is “generated” in 
compression by the conversion of mechanical force, as urged throughout the entire 
volume of Prof. Tyndall, then the same intensity of heat should he “generated' 13 in 
expansion, since it requires the same expenditure of mechanical force in the one case 
as in the other . 

It is self-evident, therefore, that this single argument, thus elaborated and 
illustrated, puts an everlasting cpiietus upon the theory of “ Heat as a Mode of 
Motion,” and demonstrates at the same time the correctness of the law we have 
announced, namely, that the condensing of the air by mechanical compression 
simply concentrates the heat already contained in it into a smaller compass, thus 
intensifying it, while the rarefying of the air by mechanical expansion just as nat¬ 
urally diffuses the heat already in it throughout more space, thus weakening its 
intensity. 

It is a simple fact, easily demonstrated and observed, that the extent of this 
concentration or diffusion of heat, as previously hinted, exactly keeps pace with 
the extent of the mechanical compression or expansion of the air which takes place 
in every experiment that can be tried, thus proving that heat is a real, objective 
entity, existing in the normal air, just as the Substantial Philosophy teaches; and 
that the apparent “generation” of heat, in the act of compressing the air, could 
only have had such appearance to minds superficially engaged in framing or de¬ 
fending a theory without any due regard to the natural relations existing between 
science and truth. 

But still further: as the temperature of air always rises in exact proportion to 
the extent of atmospheric compression, compared with the temperature at the start, 
and vice versa, it must follow, scientifically, that air, however reduced in tempera¬ 
ture, still must contain some heat to he tints intensified by concentration into smaller 
volume . Even the coldest air ever encountered by an arctic explorer, more than 
70° F. below zero, contains easily observed heat, since hy compressing it into a 
smaller hulk its temperature always rises! Our lamented and noble friend, Capt. 
Hall, gave us this information, as the result of his own personal experience, while 
he was lecturing before the Geographical Society in this city, just before starting 
on his last and fatal venture to the polar regions. 

How clearly, also, but incidentally, does this prove that cold is not a substan¬ 
tial force, or entity, as some believe; since, if it were an entity, or anything but 
the mere absence of heat, as darkness is the absence of light, the air ought to con¬ 
tain at least some substantial cold at about 70° below zero, and of course such cold 
ought to be intensified by concentration on compressing this cold air, just as sensi¬ 
bly warm air becomes hotter by the same process. But instead of intensifying the 
cold by such concentration, in compressing the coldest air ever known, the temper¬ 
ature always rises by compression; and we here predict, on the basis of the law we 
have announced, that such rise of temperature will bear the same proportionate 
relation to that which existed before compression, as it does in the like process of 
compressing air at summer heat or any higher temperature. That is to say, the 
resident heat in the coldest air will simply he doubled in intensity hy reducing the 
air to one-half its volume . 

And here we may safely conclude that if air were absolutely deprived of all 
heat it would shrink to a solid condition, after first settling to a liquid state of the 
density of water. Indeed, this important deduction, with which Dr. Mott fully 
concurs, corresponds exactly with the general law we had the honor first of an¬ 
nouncing, to wit: That the normal condition of every material substance in the uni¬ 
verse is that of a solid , the various forms of liquid, gaseous, vaporous, or aeriform 
substances being abnormal, and only caused by the phenomenal presence of heat. 
(Microcosm, vol. iii., page 214.) 

Finally, in reply to the closing inquiry of Mr. Kogers, we would say that in 
basing our calculation of increase of temperature upon Prof. Mayer’s famous 
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}4 t increase of density in the compressed half of the sound-wave, we were only 
making a very liberal concession to the wave-theory in assuming the increase of 
heat to he so small as this authoritative increase of density would make it. Had 
wo been disposed to handle the theory as roughly and hold it as rigidly to account 
as its demerits warrant, we should have made the increase of heat in the condensed 
half of the sound-waves at least 87° F., instead of the the nir’s normal tem¬ 

perature. Why? Simply because this supposed increase of heat, according to the 
iormula of Laplace, actually is claimed to add 174 feet a second to the velocity of 
sound above that which it would have were there no such augmentation of temper¬ 
ature. (See Tyndall on “ Sound," pages 28, 29, etc.) 

Now, since sound is known to increase its velocity in air when the whole mass 
is heated, at the ratio of two feet a second for every additional degree of rise in 
temperature, it ought, as we have just stated, to require 87° of heat in the con¬ 
densed half of the sound-wave to give the 174 additional feet of velocity attributed, 
by the theory, to the heat generated by the passage of the sound-waves themselves. 
No man can question the reasonableness of this; for surely common logic ought to 
tell us, whatever u science" may teach, that it would require at least as high a 
temperature in half a wave to add 174 feet a second to its velocity as it requires in 
the whole wave! Or in other words, it ought to require at least as great a rise of 
temperature in one-half the mass of air permeated by sound (the condensed half) as 
we k?iow it to require in the whole of it, namely, 87°, to give an increase of 174 feet 
in a second! Hence, we naturally thought we were doing a very generous thing 
toward the wave-theory in basing our calculation, for the degrees of heat gen¬ 
erated by the locust, on Prof. Mayer’s increase of density, instead of the 87° of 
rise, as we had a just right to insist upon. 

As Sir Isaac Newton demonstrated by the application of his formula of density 
and elasticity, that sound ought to travel in air at a velocity of 174 feet a second 
less than observation actually shows, thereby mathematically overturning the wave- 
theory of sound; and as there was no possible escape from this demonstration for 
wave-theorists, except by resorting to the astounding assumption sprung by La¬ 
place that the heat generated in the condensations of the sound-waves increased 
the elasticity of the air sufficient to make up this deficit of 174 feet a second, what 
could be more natural and logical than to infer that the condensed half of the air 
must of necessity be raised at least as much in temperature as we know the whole 
air to require in order to add the same velocity? To teach that an infinitesimal 
fraction of that increase, in the condensed half of the air, will answer every pur¬ 
pose, as wave-theorists do when pressed, is to trifle with the common intelligence 
of mankind. Better honestly and frankly to give up the theory and have done 
with it, as we feel sure would have been done by Sir Isaac Newton had he at that 
juncture caught but a faint glimmer of the great truths of the Substantial Philos¬ 
ophy, as continually set forth in this magazine. But his eyes were holden so that 
he could not at that time see these simple truths, even when he had the most over¬ 
whelming reasons for so doing in his own absolute demonstration of the fallacy of 
the wave-theory. This single recorded example of a great mind still persisting in 
a false theory of science, even after demonstrating its fallacy and proving that it 
flatly contradicts observation, is a startling illustration of the hold which an estab¬ 
lished doctrine of science secures upon even the most eminent of investigators. 


RELIGIOUS HINTS FROM SCIENCE AND PHILOSOPHY.—No. 2. 


BY J. W. LOWBER, M. A, PH. D. 


The Epicurean Philosophy. 


And when they heard of the resurrection of the dead, some mocked.—Acts xvii. 32. 

Although Aristotle was no sensualist in phylosophy, he did place so much em¬ 
phasis upon sensation as the source of knowledge, that he prepared the way for a 
return to sensualism. With Plato and Aristotle, philosophy comprehended in its 
circle nature, humanity and divinity; but in the systems of Epicurus and Zeno, 
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moral philosophy is the only subject worthy of the attention of thinkers. Edu¬ 
cated men either belonged to the school of Epicurus or to that of Zeno, until the 
coming of Christ. 

Epicurus was born B. c. 342, and died 270 B. c. lie purchased a garden 
within the city of Athens, and commenced teaching philosophy at the age of 
thirty-six. Although he wrote many books, none have been preserved. ^ The out¬ 
lines of his ethical system have been preserved by Diogenes Laertius. The writ¬ 
ings of Lucretius have also thrown much light upon the philosophical theory of 
Epicurus. The psychology of Epicurus was evidently borrowed from the Ionian 
school, which taught that sensation is the source of all knowledge, and the stand¬ 
ard of all truth. "His physical system was derived from Democritus; for with both, 
all things were from atoms. In ethics, he agreed with Aiistotle that happiness 
must be the end of a practical life, if absolute good be not the end. According to 
Epicurus, the grand object of philosophy is the attainment of a happy life. Truth 
with him was merely a relative thing, and its pursuit for its own sake, he consid¬ 
ered useless. 

The following are some of the proofs given by Epicurus to show that pleasure 
is the chief thing: 

1. All animals from birth are delighted with pleasure and offended with 
pain. 

2. All men like pleasure and dislike pain. 

3. Men deliberately, and animals instinctively choose pleasure. 

Epicurus made two divisions of pleasure: first, those of excitement; second, 
those of tranquillity. He taught that there are pleasures which we should avoid, 
in order to gain greater pleasure. Epicurus did not dispense with virtue, but used 
it as a means of securing happiness. The difference between the philosopher and 
common man, he taught, was the fact that the common man sought those 
things that give immediate pleasure, while the philosopher sought the greatest 
pleasure for a lifetime. 

Epicureanism was pure materialism, for it taught the eternity of matter; that 
vegetable and animal life originated in a fortuitous concourse of atoms, and that 
the primitive state of man was one of pure savagism. Man is represented, as 
wandering naked in the woods, feeding on wild fruits and acorns, and quenching 
his thirst at the rivulet in company with wild beasts. Modern materialists and 
atheists use almost precisely the arguments used by Epicurus and Lucretius. 
Observe the arguments used by Epicurus to prove the materiality of the soul, and 
see if they are not the same as now used by materialists: 

1. The action and reaction of the sou! and body upon each other prove them 
to be of similar substances. 

2. The mind is produced with, and grown along with, the body. 

3. The mind is diseased along with the body, and needs medicines. 

4. Some faculties are impaired before others. 

According to Epicurus, this teaches that the soul is divided and composed of 
different atoms; these are dissolved with the body, and man has no conscious ex¬ 
istence after death. The doctrine of an eternal sleep is not, then, one of modern 
invention. 

Epicurus acknowledged the insufficiency of matter to explain sensation and 
thought, that a nameless substance must be supposed. May not that hidden sub¬ 
stance be an immaterial principle ? So far as Epicurus knew, it had as well be 
called spirit as matter. May not the union of matter and spirit be the cause of 
sensation and thought ? for where all is matter there is no cognition. I here is 
an invisible and responsible agent connected with man that guides the body; it 
feels, it thinks, it acts, and there is as much reality in its phenomena as there is in 
the properties of matter. That agent we call spirit; and as soon as it leaves the 
body there is no longer motion in the body. 

It is not surprising that the Epicureans mocked at the doctrine of the resurrec¬ 
tion; for in their philosophy there was no future life. Paul taught the true spir¬ 
itual philosophy and the pure system of religion. Life and immortality were 
made manifest in the Gospel, which dispelled the darkness that so long overshad¬ 
owed the nations. The Gospel is the true light of man. 
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CAMPING TOUR TO THE YO-SEMITE VALLEY AND CALAVERAS 

BIG TREES.—No. 14. 


BY PROF. I. L. KEPHART, A. M., D. D. 


South Grove, and “ Homeward Bound.” 


Having determined to devote Friday, July 18th, to visiting the famous South 
Grove, we set everything in readiness therefore, the preceding evening, and were 
around in the morning at any early hour. The women, having been fully satisfied 
with their attempt to “foot it” to Glacier Point, consented to ride horseback, 
and for their accommodation we procured two good side-saddles at Mr. Sperry's 
stables. So at 6.30 a. m. we took the trail for South Grove, Mrs. Klinefelter 
mounted on Daisy, and Mrs. Kephart and Lizzie mounted on Jake, the professor 
leading the former and I the latter. 

The trail left the main road a short distance below camp, wound around the 
fence, up a tolerably steep hill, crossed the mountain wagon-road that passes up 
the divide, and led down an immensely steep mountain, to Beaver Creek. On 
the brow of the mountain, where the trail crosses the main road, we had a mag¬ 
nificent view. Far away the summit of the Sierras towered aloft, twelve thousand 
feet above the level of the sea. Looking eastward and southward we could see, 
apparently near by, the snow-capped peaks of the range, and between us and 
them were spread out in grand array the great, timber-tilled ravines, clothed in 
their beauteous robe of never-fading verdure. The descent to Beaver Creek was 
very steep, and the abilities of the women were taxed to their utmost, so great was 
the effort required to enable them to stick to the horses. 

Beaver Creek is a crystal mountain stream six yards wide, and was at that 
time considerably swollen by the melting of the snow in the vicinity of its source. 
The scenery along its shores is most romantic, and its waters go hurrying on 
toward the valley m a continuous series of whirlpools, cascades, and cataracts. 
Here the disciples of Isaac Walton find a perfect paradise, for in this creek the 
famous speckled trout abound in great numbers, and snap the hook almost as soon 
as it touches the water. 

Having crossed the creek on a rickety bridge, we ascended a mountain, and 
then descended to the banks of the roaring, foaming Stanislaus River, the 
boundary line between Calaveras and Tuolumne Counties. The sides of the moun¬ 
tain lying between the creek and the river above mentioned are very steep, and 
the climb and the descent very long; consequently our strength was severely taxed 
in this journey. The river was forded by the horses, and the Professor and E 
crossed on a foot-bridge. The scenery in these parts is grand; immense pines, 
firs, and oaks, and a great variety of shrubbery, prominent among which is chap¬ 
arral, dogwood and mansaneta. 

Having crossed the Stanislaus, we climbed another immense hill and then be¬ 
gan to descend into the valley that contains the South Grove of “ Big Trees.” 
From the top of the hill we could look into the valley and readily distinguish the 
tops of some of the Sequoias gigantea . On we went, rapidly descending into the 
valley, our trail skirted on either side with hundreds of immense sugar pines, 
some of which were as much as ten feet in diameter, until by 10:30 a. m. we struck 
the first Sequoias of South Grove. This has been christened “ Correspondent,” 
in token of the immense amount of laudable effort put forth by knights of the 
quill to describe these kings of the forest. As said before, this is by far the largest 
grove of “Big Trees” in the world. It extends three and a half miles and con¬ 
tains 1380 large trees, and any tree less than fifteen feet in diameter is not con¬ 
sidered large. The grove, containing 1000 acres, is owned by Mr. Sperry, the 
proprietor of the North Grove, and if once this region is “ tapped” (as it soon will 
be) by the S. J. and S. N. R. R. the timber in these groves will be quite a fortune. 

Passing “ Correspondent,” we soon came to “ Fred ” and “ Electra,” 
which seem to stand as the outposts of the great army that stands behind them. 
Their diameter is 15 feet each, and their height 250 feet. Next we passed “ Gen. 
Custer,” a splendid tree, having a diameter of 26 feet, and a height of 320 
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feet. Beyond these we passed two celebrated Canadians, “ Sir Francis Ilincks,” 
measuring 20 feet in diameter and 300 feet high; and “Dr. J. W. Dawson,'’ 
measuring 18 feet in diameter and 300 feet high. These trees are fully 100 leet 
without a limb and as straight as a rifle barrel. All the large Sequoias trees bear 
marks of a great fire that must have swept through this region fully one thousand 
years ago. The “ Dawson ” has a cavity burned out of its base large enough to 
hold several men. Beyond these we passed “ Dr. Eugene Nelson,” which has a 
diameter of 21 feet and is 300 feet high; and beyond this stand a stately pair cf 
trees, named the “Two Lovers.” ’The next tree passed was ‘.‘Massachusetts,” 
33^ feet in diameter and 380 feet high. Not far from this one stands “ Ohio,” 
34 feet in diameter and 328 feet high. Beyond this one stands “Connecticut,” 
32 feet in diameter and 300 feet high, and not far from Connecticut ” stands 
“Garfield,” 30 feet in diameter and 340 feet high. “ Gen. Hancock ” stands not 
far distant from “ Garfield,” but its diameter and height were not marked, hence 
I cannot give them accurately; but it is nearly as large and as tall as “ Garfield.” 

“New York” measures 35> feet in diameter and 340 feet high! Surely 
words fail utterly to convey an idea of the enormous size of these trees. They 
must be seen in order to realize how wondrously large they are. Twenty yards 
east of “New York” stands “ Beaconsfield,” with a circumference of 68 feet 
and a height of 325 feet. Next we come to the “ Cyclops,” a monster, standing, 
live tree, with an immense cavity in its base, in which it is said that twenty-four 
men on horseback all formed at one time, mounted on their horses ! Now I cannot 
vouch for the exact truth of this story. It sounds like a fairy tale. But this I do 
know, that it has three large openings in its sides, through the smallest of which 
a man can ride on horseback, and that when we came to this tree, the women 
both rode right into it—both at the same time—turned their horses around, and 
dismounted there, without being in the least hampered for the want of room! 
Let the world beat that for a “ big tree,” if it can. 

Here, at 11 A. m., we halted, ate our lunch, and rested. At 12.30 wo 
“moved again,” heading in.the direction of the upper end of the grove, and soon 
came to the “ Palace Hotel,” 100 feet in circumference and 300 feet high. This 
tree is named after the Palace Hotel in San Francisco—the largest hotel in the 
world—and has a cavity burned out in its interior that is 15 feet across and 
extends upward 90 feet.” The immense cavities burnt out in the “ Palace ” and 
the “ Cyclops ” indicate the dreadful fiery mutilation to which these giants have 
been subjected, and still “they are alive, thriving, and doing well.” Moving on, 
we pass the “Knights of the Forest,” “Noah’s Ark,” and a host of unnamed, 
but splendid trees, till we come to “ Old Goliath.” The last two named are 
fallen. “ Noah’s Ark ” is a monster. It has a large, long cavity, caused by fire, 
in which two horsemen could ride side by side, as it lay on the ground. The 
upper part of the shell has been, but recently, broken in by a heavy bed of snow. 
“ Old Goliath ” is the largest fallen tree in the grove. It measures, as it lies, 105 
feet in circumference, and has an unbroken length of 261 feet! One of its limbs 
measures 12 feet in circumference! Near by is “ Smith’s Cabin,” a tree so named 
because an old hunter and guide, by the name of Smith (and, by the way, we had 
the satisfaction of seeing the old pioneer at a distance, in Squaw Hollow, working 
at making “ shakes,” or clapboards, but did not get near enough to speak to 
him), who lived in its burnt-out base for two years. This tree is still “ alive and 
doing well,” notwithstanding the cabin, which actually measures 16 feet in one 
direction, and 21 in the other direction! Smith says that ho was in this cabin 
during the great hurricane that threw down “ Old Goliath,” and declares that its 
fall shook the ground like an earthquake. We proceeded beyond “Smith’s 
Cabin” half a mile, northward, to the upper end of the grove, where we halted for 
a rest, and then commenced to retrace our steps—a long, weary, but intensely 
interesting march, up and down those tremendous hills. 

By 6 i>. m. we arrived at camp, the most completely “ giv out ” set you ever 
saw. The Professor and I could scarcely drag ourselves along, and the women, 
not accustomed to horseback riding (and especially not over such trails), were 
completely “used up.” Arriving at camp, we found our cooking utensils appro¬ 
priated by two young men (campers), who had been fishing in Beaver Creek. 
They were jolly, gentlemanly, whole-souled fellows, and being “loaded down” 
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with speckled trout, they insisted on giving us a fine lot in return for the use of 
our cooking utensils. Soon I was fully enlisted in the “ fish-cleaning business,” 
and in due time we were seated around and partaking of a supper of mountain 
trout which, for savoriness, would have tempted the appetite of the most fastidious 
epicure. 

But, a word more about the “ Big Trees." Scientific men of note pronounce 
the oldest to be from two to four thousand years old. They are surely safe in 
placing the largest as high as 3000 years. This can be established by the yearly 
growths of the trees, which are very marked. These growths average an eighth 
of an inch each, which would make a tree of thirty-six feet in diameter 31G8 years 
old. So it is quite certain that there are trees now standing in these groves , that 
had already commenced their growth when King Solomon ascended the throne of 
David; and that were more than five hundred years old when Socrates was born; 
and doubtless some of those monsters whose partially decayed trunks we have 
looked upon commenced their growth about the time that Joseph interpreted 
Pharaoh's wonderful dream. The wood is very easily worked, receives a very fine 
polish, and for beauty is very little below mahogany. The foliage is of a beautiful 
pale-green color, and in texture and make-up resembles the foliage of the red 
cedar; and the bark is very soft and spongy, much more so than cork, almost as 
much so as an ordinary sponge, and on some of the trees the bark is as much as 
twelve inches in thickness. 

All the large sequoias show marks of fire near the base. To this there is no 
exception; and the fact that the great sugar pines, ten feet in diameter and 250 
feet high, some of which stood along-side of sequoias, bear no marks at all, is quite 
conclusive evidence that a great fire must have swept these mountains as much as 
a thousand years ago, and that at that time already the sequoias had attained to an 
immense size. 

Friday the 19th we spent partly in camp and partly strolling through the grove; 
and on Saturday, about 10 a. m., having made all necessary preparation, we 
bid adieu to the Calaveras “ Big Trees " and drove down in the direction of Mur¬ 
phy's, about three miles, to Woodruff's ranch, a good place to procure milk, 
butter, bread, and hay. Here we halted, purchased supplies of butter, milk and 
bread, prepared and ate a good dinner, and then continued our return trip to 
Murphy's, where we arrived about 4 p. m., and laid in a supply of provisions. 
Hot wishing to travel on the Sabbath, we desired to find a good place for camp¬ 
ing and procuring hay. This we thought we had found about five miles below 
Murphy's, where we went into camp beneath some spreading willow trees on the 
banks of a small creek, and procured an abundance of good barley hay at a reason¬ 
able price from a rancher near by. Intent on remaining here over Sabbath, we 
made ourselves very comfortable, cooked and ate with a relish and slept soundly. 
But this is a world of uncertainty and trouble, and so it proved to be in this 
case. On Sunday, about the time the women had a good dinner under way, they 
suddenly noticed several caterpillars crawling over our neat white tnble linen. 
Whew! In a moment our camp was all commotion! A general inspection was 
instituted, and, “the saints save us," the willow trees were crawling with these 
disgusting creatures, and they seemed to be traveling in every direction. A num¬ 
ber of them were already in our wagon, and the women were standing ori tip-toe, 
shaking their skirts, and afraid to move. 

A council of war was immediately called, and the decision was that the camp 
must be “vamoused" in the shortest possible time. Soon dinner was over (no 
one seemed to have any appetite), the “goods" packed, our surplus hay crowded 
into empty sacks and “roped" to the hind end of the wagon, and in a remarka¬ 
bly short time we were rolling dowm the grade in the direction of San Andreas. 
After a drive of three hours, we found a reasonably good place to camp, within 
nine miles of the above-named town, where we passed the night quite comforta¬ 
bly, after a little fright over the fire's nearly breaking away from us. The follow¬ 
ing day we passed through San Andreas, the county seat of Calaveras County, and 
passed the night two miles below Wallace; and on Tuesday, July 22d, at 4 p. m., 
we drew up in front of our homes in Woodbridge, a somewhat tired, but thor¬ 
oughly satisfied party. 


TIIE CHEMISTRY OF WHAT WE DRINK. 


171 


THE CHEMISTRY OF WHAT WE DRINK. 

BY HENRY A. MOTT, PH. D., F. C. S. 


Tea. 

Tea is tlie prepared leaf of different varieties of the species Thea, a section of 
the genus Camellia , Camellia thea {Link, s) — C. theifera {Griffith). Natural order 
— Terno-troemiacec. 

The varieties produced by long cultivation were formerly regarded as distinct 
species, and described as Thea Boliea, T. viridis , T. strict a, T. sinensis — T. Chin - 
eusis —Chinese plants and Thea Assamica which is indigenous to Assam. These 
are the different plants from which the tea of commerce is prepared. The real 
difference, as will be shown, results from the selection and grading of the leaf con¬ 
nected with the final treatment, and does not depend so much on the variety of 
Thea, from which the leaf is obtained. The tea-plant has been successfully intro¬ 
duced into the United States. It bears white axillary flowers and roundish tri¬ 
angular, tliree-celled and three-seeded capsules. 

On examining the structure of the tea leaf, the border will be seen to be 
serrated nearly, though not quite up to the stalk. From the mid-rib the primary 
vein is seen to run almost to the border. The microscopic appearance of the 
epidermis, which, especially the lower side, exhibits numerous small stomata formed 
of two reniform cells of an average length of *00075 inch, and average breadth 
*000588 inch, is the diagnostic mark of the tea-leaf. Around the stomata are seen 
elongated and curved epidermic cells. This appearance has not been met in the 
leaf of other plants. Stomata are infrequent on the upper surface, the epidermal 
hairs are simple. The tea-plant is indigenous in China, Cochin-China, Japan 
and the northern parts of the eastern peninsula of India, and has been introduced 
into British India or the southern declivities of the Himalayas, Java, the Kong 
Mountains, in Western Africa, Brazil, Madeira and other warm and temperate 
countries. It is capable of flourishing in all latitudes between 0° and 40°. 

Thea Sinensis, mentioned above, is closely allied to the Camellias. The leaf 
is, however, more pointed, and is lance-shaped, and not so thick and hard as the 
Camellia. 

In North and South Carolina and California, in this country and in Australia, 
where the tea-plant has been introduced, the following plan has been adopted: 

Fresh seeds are planted in spots so that the plants will be about five feet 
apart, one acre requiring about six pounds of seed. 

Holes are made about one foot deep, then filled with loose earth, when the 
seed is introduced, so that it will be sticking about three inches below the surface. 
This planting is done at the commencement of the winter rains, as the moisture 
assists germination, which requires from four to six weeks, sometimes longer, de¬ 
pending on the quantity of rain. 

The plants should be covered with manure at night and exposed to the sun in 
daytime. When three inches high, they should be weeded. 

Plants are often raised directly from layers and cuttings, which are obtained 
when the sap is running. 

The plants should be trimmed from lateral shoots, so that they may become 
thick and bushy and have an abundance of leaves. 

In China the tea-plant is cultivated on the lull sides at an elevation extending to 
4000 feet, where the soil is rich and deep, the drainage good, and sunlight abund¬ 
ant through about 11° of latitude. Tea which grows further than 24° or 35° 
north and south is not so valuable. The old wood bearing tough leaves is continu¬ 
ally trimmed out. 

The plant is kept about three to five feet high, although it could grow as high 
as thirty or forty feet. The full-grown leaves measure about five to nine inches. 
An acre yields about 1280 lbs. of green leaves, which on treatment produce about 
380 lbs. of dry tea. 

In April the buds, or youngest leaves, are picked, and yield Young Hyson— 
the leaves having a greenish color and delicate flavor, they are difficult to prepare 
for keeping, and as the wealthy residents generally purchase them for immediate 
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consumption, on account of their superiority, they rarely, if ever, leave the place 
of their growth. The petiole of the leaf at this period and portions of the deli¬ 
cate stalk are often used. 

The value of the leaf depends on the juices, and the leaves are as perfect at the 
first rise of saji as in the middle of the season; hence, the more tender the leaf or 
the younger, the better it is. As the tannin increases in the old leaves the 
delicacy of flavor diminishes. A woman will gather from 1G to 20 pounds of raw 
leaves a day, each leaf being picked separately. The second gathering of leaves is 
during the month of May. As the showers of spring bring on fresh leaves, this 
is the most important picking, from a commercial standpoint. A third and last 
gathering is made during June and July ; but the leaves are very inferior. Both 
green and black tea can be, and is often, made from the same plant, although 
preference is given to the preparation of green tea from the younger leaves, 
and to certain plants in different localities. Both green and black tea, however, 
as stated, are made from the same plant, as the difference is really in the method 
of preparation. 

To prepare green tea the young leaves are, within an hour or two after gather¬ 
ing, roasted in pans, over a brisk wood fire. After four or five minutes’ roasting 
they are rolled by hand, when they are returned to the pans and roasted for an hour 
and a half. 

The quick roasting preserves the green color, the tint of which seems to satisfy 
the Chinese but not the Americans, so the tea is placed in cylinders, and revolved 
with a coloring powder, composed of Chinese white, Dutch pink (yellow) and 
Prussian blue, which imparts to the leaf any shade of green desired; the revolution 
of the leaves in the cylinder also polishes the leaf and throws off any excess of 
coloring matter. 

During the process of preparation the leaves are sorted according to size—the 
smallest leave is called Plia-ho , the second size Pow-cliong, and the third or largest 
Toy-chong. 

In the preparation of Black Tea , the leaves are piled into heaps and allowed 
to lie for ten or twelve hours, or until they undergo a sort of fermentation, when 
they are tossed about till they become soft and flaccid, after which they are rolled 
and heated, then rolled and heated a second time, and this is kept up for four or 
five times, when they are ready to be dried over a charcoal fire. 

From the above description it can be readily seen how inferior tea can be 
made. Old leaves and carelessness in the method of preparation open wide chan¬ 
nels for fraud. With a careful selection of the leaf, and proper skill in the prepa¬ 
ration of the same, good tea can be prepared—but such teas cost money. As a 
rule, cheap teas are inferior. 

The teas retailed in this country are sold from twenty cents to three dollars a 
pound, the latter being composed of carefully selected tea-leaves, rolled up in 
bundles of about one-half an inch thick, and tied with silk. Such tea, however, is 
very difficult to procure. 

The Chinese often adopt a plan of scenting some kinds of tea with various 
flowers, such as roses, jasmine, and orange-blossoms. Such odors are evanescent, 
but delicate and agreeable. The scenting, however, is frequently added to inferior 
teas to improve their flavor. 

Teas are divided in three classes: Green, black and scented, and each is sub¬ 
divided according to the size of the leaf, but the names vary from time to time. 

The green tea class contains: Gunpowder, Hyson, Young Hyson, Impe¬ 
rial, Twankay, Japan, Java, etc., which are colored or uncolored. 

The black tea class contains: Congou, Moning and Kaisow, Souchong, 
Oolong, Pekoe, Canton, Foo Choo, Caper, etc. 

The scented tea class contains: Scented Caper, etc. 

With regard to Indian teas, Dr. Smith states, it has been recommended to 
classify them under eight heads, viz: 

1. Fine Pekoe, or all flowery leaf. 

2. Pekoe, little flowery, with small leaf. 

3. Pekoe Souchong, large leaf, few ends. 

4. Souchong, large leaf, without ends. 

5. Congou, all coarse, dark, leafy sorts. 
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6. Broken Pekoe, siftings of fine Pekoe, Pekoe. 

7. Broken black siftings of Pekoe Souchong, Souchong. 

8. Failings, siftings of Congou old leaf. 

Very inferior tea is also manufactured. 

Lie tea is a spurious article, which is made from dust of tea leaves, some¬ 
times foreign leaves and sand made up by means, of gum or starch into little masses, 
which is colored black or green. 

The leaves which are said to be used to adulterate tea are the willow, sloe, 
• oak, valonia oak, plane, beech, elm, poplar, hawthorn and chestnut in this coun¬ 
try and England, while in China Chlorantlius incouspicus and Camellia Sasauqua 
are said to be used. The willow and sloe resemble the tea-leaf and are the only 
leaves which do. 

As bulk and weight differ materially, the amount of tea that should be used 
should be regulated by weight. 

Prof. Edward Smith, in 1861, prepared the following table to show the rela¬ 
tion of bulk to weight: 


BLACK TEAS. 


Kind of Teas. 

Oolong. 

Weight of a 
moderate-sized 
caddy spoonfid . 

Grains. 

. 39 . 

Number of such 
sjwonfuls to the 
pound. 

. 179 

Congon, inferior. 
Flowery Pekoe 

. 52 . 

. 138 

. 63 . 

. 163 

Souchong. 

. 70 . 

. 100 

Congou, fine. 

. 87 . 

. 80 

Hyson, skiu. 

GKEEN TEAS. 

. 120 

Twankay. 

. 70 . 

. 100 

Hyson.. 

. 66 . 

. 106 

Fine Imperial... 

... . 90 . 

. 77 

Scented Caper... 

. 103 . 

. 68 

Fine Gunpowder. 

. 123 . 

. 57 


{To be continued in the March number.) 


GENIUS NOT ALWAYS APPEECIATED. 


BY MRS. M. S. ORGAN, M. D. 


It is a popular belief that genius will always assert itself, command the at¬ 
tention of the world, and exert an influence commensurate with its innate power. 

But this, like many other popular beliefs, is but a superficial view based only 
upon incidental results; it has no foundation in the laws of mental science or of 
sociology. 

Genius is simply a large and intense development of one or more special facul¬ 
ties of mind; this strong intensified development will necessarily give a certain im¬ 
pelling force that the individual would not otherwise possess; for the natural 
tendency of a strong and quickened faculty is to reach out into the universe of 
mind, grasp new truths, assimilate them into soul-structure, and then give the 
result of this force to the world. 

Genius being but a highly developed power of one or more elemental faculties 
of mind, it is but a philosophical deduction that it will require the same physical, 
mental, and social environments as other faculties for its full unfoldment, and con¬ 
sequent influence. An individual possessing genius must have a strong deter¬ 
mined will, well-developed self-esteem, and that animus of force which comes 
from the combative propensity, in order to propel its way, coerce the world to ac¬ 
knowledge its worth, and bow to its behests. Nor js this all that is essential for, 
the complete evolvement of its potential energy. The leisure and opportunity 
which material wealth can secure, social conditions, the spirit of the age, all have 
their modifying influence. 

The testimony of many competent observers and judges is, that some of the 
world’s most original and profound thinkers have passed their lives in comparative 
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obscurity, appreciated but by a limited few. They occupied this position because 
they lacked that self-confidence and energy of combativeness necessary to assert 
their power and master antagonistic forces. 

The world is conservative, jealous, exacting, and selfish; it has no sympathy for 
genius in its struggles for recognition and appreciation; it gives no encouraging 
word or helping hand. Only when genius, through the impetus and aid of its 
other elemental powers of mind, hews its way through obstacles, acquires strength 
to wrench victory from defeat, and plants itself on a commanding eminence, will 
the world bestow its favors and shower its blessings. 

These thoughts have been suggested by a review of “ Graham’s Science of 
Human Life.” The original and profound thought there presented shows a giant 
intellect, comprehending the forces of Nature, and wringing from her secrets 
that had never been discovered by the powers of the human mind—analyzing 
principles and laws hitherto unrecognized, and with a prescience wonderful in its 
scope, suggesting great primal principles which the science of to-day has fully 
established. Yet the power of Dr. Graham’s genius has never received the appre¬ 
ciation commensurate with its intrinsic supremacy. In fact, the current belief is 
that he was a “ dietetic crank,” who promulgated the one idea of the healthfulness 
of unbolted wheaten flour. The world knows not the fact that his expressed ideas 
of correct diet and sanitary principles were the result of more than forty 
years’ careful and extensive research, and were based upon the principles of 
physiological, psychological, and hygienic science; it knows not of that mighty 
intellect, that lofty moral and philanthropic soul, who trod alone the wine-press 
of popular bigotry, prejudice, and antagonism. 

A few extracts will be given from the “ Science of Human Life,” to show the 
forceful grasp and penetrating power of his mind. The principles enunciated in 
these extracts were given by him in his public lectures as much as seventy years 
ago: 

.... “But, although modern chemistry has distributed matter into more 
than fifty elements, or simple substances, yet is it not evident from what has been 
advanced on the present occasion, that the elements of nature must consist of a 
much smaller number? and do there not appear to be many and strong reasons for 
believing that there is but a single original element , or essence of all matter? IIow 
extremely subtile, refined, and sublimated that material essence in itself may be, 
or what may be its distinction from, or proximity to, a spiritual substance, is not 
for us to form a clear conception, nor even for our imagination to shadow forth a 
distinct idea! Moreover, it is an interesting and important truth, that there is 
not a single known property or law of matter of which human science can 
with certainty affirm, that it is essential to the nature of matter . Even gravita¬ 
tion, the most universal and all-pervading property or law of matter known, 
may only pertain to certain forms and conditions of matter, and not be in 
any degree an intrinsic property of its essence . And this is true of magnet¬ 
ism, and electricity, and molecular affinity, and every other known property. 

Indeed, we know no more of the nature of matter, and of what are its essential 
properties, than ice do of spirit. To some extent, we can appreciate its forms, and 
the laws which govern their motions and changes, but beyond this our knowledge 
does not extend.” 1 .... “Those substances which we now call elements are 
probably the result of many combinations of the primordial atoms, and although 
most of them have hitherto resisted the powers of analysis in the hands of man, it 
is almost certain that they are decomposed by the vital energies of organic forms, 
and perhaps also in many of the operations of inorganic nature.” 2 . . . . 
“ While, therefore, we cannot, from our knowledge of things, affirm what the 
essence of life is, wo know as certainly as we can know anything concerning matter, 
that it could not spring from any of the powers or properties of inorganic matter, 
and that its relation to the organization of matter is of necessity in the nature of 
things, and has ever been since ihe first establishment of the vital economy in con¬ 
nection with organized matter, that of a cause and not of an effect . Hence it may 
be boldly affirmed that no man possesses knowledge which justifies the assertion 
that the power which governs the organization of the nervous system of animal 
bodies, and constitutes the substratum of all its powers and properties, is not a 

1 Page 32. 2 Page 33. 
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substance essentially different from matter.” .... “ Purely as physiologists, then, 
with all the light of science around us, we can, with at least as much philosophical 
propriety, affirm that the substratum of the sensorial power of the human brain is a 
spiritual substance , as any one can affirm the contrary, and the truth of our 
affirmation is infinitely more probable than it is that mind and moral feeling are 
the results of organized matter.” 

These extracts are given as indices of the philosophic principle presented, and 
with the hope that some will be incited to read this work so pregnant with moral 
and scientific truth. 


PHOTOGRAPHING SOUND-WAVES.—No. 2. 

An Explanation of the Mechanical Telephone. 

BY THE EDITOR. 


Last month we discussed the claimed possibility of photographing sound¬ 
waves by taking advantage of the refraction of light in passing a ray from the 
normal air into the condensation of the sound-wave, which condensation is sup¬ 
posed to occur as the effect of a sound-pulse. The impossibility of such an 
achievement (even admitting the truth of the wave-theory), for which Prof. 
Toepler, of Germany, claims the credit, was sufficiently shown, we think, to sat¬ 
isfy the most exacting scientific mind, as the reader will see by turning to page 
115, last issue of The Microcosh, and reading that article, if lie has not already 
done so. 

We now take up another phase of this claim of photographing sound-waves 
based on something more tangible, real, and visible than the infinitesimal refrac¬ 
tion of light which takes place in a sound-wave, even if there are such things as 
atmospheric condensations in the passage of sound, as claimed by wave-theorists. 
The achievement we now consider, though a misnomer, as having anything to do 
with so-called sound-waves, is nevertheless a real scientific triumph, of great value 
to physical investigations, and of real credit to the ingenious photographer who 
succeeded in accomplishing it, and who was none other than Mr. G. G. Lockwood 
of this city. 

It seems that Mr. Lockwood had familiarized himself with the rumored pro¬ 
cess of photographing sound-waves by the refraction of a ray of light in passing 
through a sonorous condensation, as attributed to Prof. Toepler, and we believe 
that he tried the experiment as described in the German publication giving an ac¬ 
count of it; and being totally disappointed in the result, he was too conscientious 
an investigator to indorse this “ refraction ” achievement when no such result as 
claimed was possible. Still, being a man of inventive genius, lie determined not to 
be foiled in his purpose, and that since there were no such things as real atmos¬ 
pheric condensations to be reproduced on the sensitive plate by aid of refracted 
light, he resolved to produce a photograph of a phenomenon which does actually 
occur as the result of sound, and which by a considerable accommodation of lan¬ 
guage he terms a “sound-wave.” 

Let us now briefly as possible try to describe Mr. Lockwood's achievement, 
and the process by which it is accomplished. Instead of having anything to do 
with air-waves, it relates entirely to the well-known vibratory motion of a disk or 
diaphragm, such as that of the common mechanical telephone, which vibrations 
are really produced by the impact of sound-pulses against it. These vibrations, 
small as they are and almost invisible to the naked eye, are nevertheless very sen¬ 
sible to the touch, and could be easily seen under a magnifier, or if enlarged and 
thus represented upon a photograph plate. This was the aim and result of Mr. 
Lockwood's ingenious contrivance, which he describes substantially as follows: 

An electrical wire point is secured to the center of one of these tensioned 
diaphragms, the other end of this wire being connected with one pole of a battery. 
Near to this point and almost touching it, is another similar point, its wire leading 
to the opposite pole of the battery. These points are in such close proximity to 
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each other that the vibrations of the diaphragm by words spoken against it will 
bring the electrical points into actual contact, and if the battery is charged so 
that a current will pass over the wire, it will happen, as the sound continues and 
the diaphragm continues to vibrate, that every time the wire points touch each 
other and separate an electric spark will be generated. Now, should the room be 
otherwise darkened, this rapid succession of sparks will brilliantly illuminate these 
wire points; and then by employing the well-known instantaneous photographing 
process (such as that used by Mr. Muybridge at the Zoological Gardens in Phila¬ 
delphia, for taking the various positions of the wings and even of the individual 
wing-feathers of birds while flying), Mr. Lockwood easily takes a succession of in¬ 
stantaneous photographic views of the points of these "wires, not only in actual 
contact, but, by the persistence of the flashes for an appreciable length of time, 
also the various distances the points will be apart during the different vibrations 
at the instant the different impressions are taken. 

It is plain, therefore, that if a sufficient number of photographs of these 
points are produced, while a certain sustained note is directed against the dia¬ 
phragm, the extreme widths of the vibrations for that note will thus be shown on 
the sensitive plate, and so with any other pitches and intensities of sound. By 
measuring under a microscope (or with the views greatly enlarged) the various dis¬ 
tances the points are apart, from actual contact to the extreme of their separation, 
under different adjustments and as the effect of different sound-intensities, the 
actual width of swings of various kinds of diaphragms can be determined upon 
with absolute accuracy, thus incidentally aiding in determining the best form and 
material of diaphragm for the mechanical telephones now rapidly coming into use 
for short distances. 

It thus turns out that this creditable and useful scientific achievement, though 
in no true sense the photographing of sound-waves, and in no way favoring the at¬ 
mospheric wave-theory, is a step forward in real scientific discovery, which will 
certainly secure a degree of fame to the patient and ingenious investigator. 
Would that as much could be said of the rumored achievement of his brother in¬ 
vestigator, Prof. Toepler. 

We have hinted that this discovery of Mr. Lockwood may be of practical use 
in the proper construction of the mechanical telephone. Possibly it might not 
here be out of place to add a few thoughts by way of information upon the scien¬ 
tific principles involved in the discoveries by which articulate speech and other 
sounds can be transmitted from place to place by means of two diaphragms and a 
wire or cord connecting the same. 

It has long been known that two diaphragms, thus connected, will transmit 
speech to considerable distances, even as much as a mile under favorable condi¬ 
tions, and to the nicest shades of articulation, intonation, inflection, or modula¬ 
tion of the voice, by simply speaking against a diaphragm secured to one end of 
such stretched wire or cord. This process of conveying speech (where no electric 
current is needed, as in the Bell telephone system) has long been known under 
the name of the “ lovers telephone/’ or more recently, as brought to greater per¬ 
fection, as the “ mechanical telephone” to distinguish it from the magnetic or 
electric telephone, and thereby signifying that the sounds and words of the 
speaker are conveyed by the mechanical means of the vibrations of the dia¬ 
phragms and the conductability of the wire connecting them. 

Yet what it is that thus really causes the minutest shadings of articulate 
speech produced against one diaphragm, to be conveyed through a stretched wire 
to a distance, to be reproduced in another diaphragm so as to be distinctly heard, 
is perhaps one of the most difficult problems to solve known to acoustics or per¬ 
haps to modern physics. It has heretofore been supposed that diaphragms, like 
stretched strings, would only vibrate in response to sounds in unison with them, 
or having the same vibrational number; in other words, that they would only 
vibrate sympathetically . This was the opinion of Prof. Helmholtz, the greatest 
living sound expert, as quoted in the “Problem of Human Life," page 200. 
Speaking of his method of separating combinational tones, where a chord^of two 
sounds are produced together, lie says: 

“ Their objective existence in the mass of air can be proved by vibrating 
membranes tuned to be in unison with the combinational tones. Such membranes 
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are set in sympathetic vibration immediately upon both generating tones being 
sounded simultaneously, but remain at rest if only one or other of them is 
sounded.”—“ Sensations of Tone,” page 2do. 

But Prof. Helmholtz was manifestly mistaken, and, following the lead of that 
great physicist, we fell into the same error in some portions of the “ Problem.” 
The operations of the mechanical telephone, with which Prof. Helmholtz was not 
then acquainted, conclusively prove that any pitch of tone will cause the diaphragm 
to vibrate, and thus communicate its sound-effect to the line wire, and through it 
to the distant diaphragm, where it is reproduced in speech, whether said transmit¬ 
ting diaphragm is in unison with the exciting words or not; and that, too, when 
these words are spoken against it from such a distance (often fifty feet away) as 
utterly to preclude the possibility of mere air-waves causing such effect. Is there 
any consistent scientific explanation of this state of facts? We believe there is, and 
that it will soon be forthcoming, as the result of new experiments now in the 
process of being conducted, though we have not yet reached the ultima thule of the 
eclaircissement. One thing we are sure of: that such tremors or vibrations of a dia¬ 
phragm, in response to all possible pitches or keys of tone, and with about the 
same uniform degree of amplitude, or loudness for each key, cannot be the result 
of a successson of air-waves sent against the diaphragm, si?ice by common consent 
of all the authorities on sound, in their explanations of sympathetic vibration as 
caused by the supposed dashing of air-waves , no diaphragm can respond to such 
purely mechanical waves unless its own vibrational number corresponds with that of 
the instrument producing the tone—that is to say, unless it is in unison with it! 
In the case of strings, forks, and stretched diaphragms (such as oiled silk, skins, 
etc.) this rule of the necessity for absolute unison between the sympathizing and 
actuating instruments very nearly conforms to theory. 

It is plain that Prof. Helmholtz in his experiments with resonators, for 
separating combinational tones from two fundamental sounds of an instrument, 
as just quoted, employed diaphragms of some sort of stretched fabric, which he 
was enabled to “ tune” to the pitch of tone he desired to isolate from the mass of 
sounds. Such diaphragms, being capable themselves of producing the sound of 
the pitch to which they had been tuned, will not respond fully or loudly by sym¬ 
pathy to sounds of different pitch from that of themselves. Hence, such 
stretched diaphragms cannot by any means be the best for mechanical telephones 
where pitches of tone of all shades of variety, as in articulate speech, singing or 
whistling of tunes, etc., must be equally produced in the diaphragm spoken to, 
then be conducted over the wire, and finally reproduced in the receiving dia¬ 
phragm at the far end. 

But we have the pleasure of recording here another scientific discovery which 
will, as we trust, be of interest to acousticians, and that is, that a merely ten¬ 
sioned diaphragm, such as a fiat piece of wood, metal, mica or other substance 
(where no stretching, or tuning thereby, is possible) is the the only practicable 
disk for a mechanical telephone which is to admit of the transmission of words 
uniform in volume or intensity, and without any reference to the pitch of voice 
or other sounds employed. This radical difference in the acoustical character of 
these two classes of diaphragms has never before, we believe, been pointed out. 
At least it is certain that Prof. Helmholtz had never made the observation. 

Now the question recurs, why is it that these tensioned (but not stretched) dia¬ 
phragms of mechanical telephones vibrate contrary to the Jaw of sympathetic 
action, as laid down in all works on sound, and thus convey speech and other 
sounds equally well in all shades of pitch or vibrational numbers ? The wave- 
theory positively remains dumb in the presence of this problem; for it only 
attempts to explain such sonorous effects by the successive dashing of the mechan¬ 
ical air-waves, of which the exciting tone is supposed to be constituted, against 
the diaphragm or other instrument to be started to vibrating sympathetically, 
and in such rapidity of succession as exactly to correspond to the normal tendency of 
said sympathizing instrument to vibrate . 

This is the mechanical method of explaining sympathetic vibration as the result 
of sound, and the only way it would be possible for mechanical air-waves to accom¬ 
plish such S} r mpathetic result. But here is a case of sympathetic vibration or an 
analogous result, in a tensioned diaphragm not tuned to make any given tone, in 
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exact contradiction to the mechanical principle of the successive beating of ma¬ 
terial waves, and which can only admit of a possible explanation on the supposi¬ 
tion that sound is something more than mere air-waves, that it has a substantial 
existence, and by some occult action, as an immaterial force, produces vibration 
or tremor in a tensioned diaphragm in a way that will not cause action in a 
stretched or sounding instrument according to theory. 

It may be said in reply, that the theory of substantial sound-pulses, which so 
fully explains sympathetic vibration in sounding instruments, as shown in the 
“ Problem of Human Life,” must also fail in accounting for such vibrations in a 
tensioned diaphragm. This is true, when considered as the mere successive im¬ 
pacts of substantial pulses or sonorous discharges from a sounding body, conducted 
against the tensioned diaphragm. But while nothing is possible by which to help 
out the solution of the difficulty according to the simple mechanical air-wave the¬ 
ory, there is abundance of room for vast exploration, and for much new research 
and discovery in the action of an immaterial force, like that of sound or elec¬ 
tricity, upon the correlated force of cohesion or tension in such a sensitive and 
sympathetic membrane. 

New things are now especially in order, and are being unfolded every day in 
the action of the recondite immaterial, but substantial forces, as witness the in¬ 
teresting series of papers now appearing in this magazine on the subject of elec¬ 
tricity, from the very critical and cultured pen of our associate, Dr. Mott. In¬ 
deed, we have had the pleasure of witnessing, within the last few days, a practical 
exhibition of electrical phenomena, from the new discoveries and new methods of 
manipulaiion, by Prof. J. D. Culp, of this city, which totally removes electricity 
from the supposed physical conditions of molecular materiality, and demonstrates 
such marvelous results, in its correlation with other immaterial forms of force, 
that no mere mechanical compacts or motions of material particles, however 
small,-can begin to explain them. So it is, doubtless, with the analogous and cor¬ 
related force of sound in its action upon the tensioned diaphragm of a mechanical 
telephone, and to a slight extent upon all diaphragms, which will require the aid 
of more intricate laws and principles to account for than can ever be drawn from 
gross and well-understood mechanical actions among material bodies, as so patent 
iu the crude effects to be expected in the mere dashing of air-waves. 

The revolutionary work which Substantialism has already accomplished in 
elevating the physical forces to the higher plane of substantiality, thus removing 
them from the groveling and crude character of mere modes of motion, of corporeal 
molecules, has exalted science to the* very throne of God, and made the concom¬ 
itant correlation, conservation, and interconvertibility of the forces not only con¬ 
sistent and possible, as theoretic necessities in science, but it has coerced the 
physical laws, through their invisible operations, to reveal more concerning God, 
and to affirm and confirm more for the truths of religion, and in support of an 
immortal future for humanity, than all the science of the schools has furnished 
from the time of Pythagoras down to that of Helmholtz. Yet this unfolding of 
the invisible and immaterial entities of the universe, which the Substantial 
Philosophy has inaugurated so triumphantly, is now even less than in its infancy. 
Indeed, it shows but the earliest embryonic development, so to speak, of a repre¬ 
sentative scientific giant who shall, before this generation has passed away, clasp 
the universe in his embrace, and equally mastering the mysteries of material and 
immaterial entities, shall lay bare the secrets of nature to its pulsating heart, 
reconcile the perplexing discrepancies of physical science, and demonstrate that 
the immaterial, the intangible, and the invisible are always the real throughout 
universal existence. 

^Returning from this digressive thought to the mystery of the mechanical tele¬ 
phone, we now add, as another reason why the transmitting diaphragm when spo¬ 
ken to does not and cannot vibrate by the impact of air-waves, namely, the fact, 
as demonstrated in recent numbers of The Microcosm, that the sounds observed 
in our sensations from different instruments, are out of all proportion to their vi¬ 
bratory action on the air, thus showing that sound is a substantial form of force 
generated by different bodies, and radiated in quantity and intensity according to 
the sonorous quality or nature of the body producing it, and not in any way ac¬ 
cording to atmospheric disturbance. We refer the reader back to the overwhelm- 
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ing argument based on the sound of the locust, which is audible for a mile in all 
directions, and the sound of a tuning-fork or stretched string which is not audible 
for a distance of more than about six feet; yet the vibratory tremor of the fork or 
string produces from ten to one hundred times greater mechanical effect upon the 
air than that caused by the scarcely perceptible tremor of the insect! We have 
challenged, and coaxed, and almost offered to hire physicists to answer this argu¬ 
ment if they could; but by their silence they manifestly admit it to be unanswer¬ 
able. (See Microcosm, Vol. IV., p. 318; Vol. V., p. 40.) Clearly and positively 
when a certain amount of vibration in one instrument produces “ 80,000,000 99 
times as much sound as the vibration of another instrument producing 100 times 
the mechanical effect in the shape of air-waves or atmospheric pulses, as actually 
demonstrated to be the case with the locust and tuning-fork in the articles referred 
to above, it shows to all men of intelligence that the mechanical effects produced on 
the air, which accompany sound, are in no sense the cause of sound, but are 
merely an incidental effect of the motion which produces the sound-generation. 

Hence, we declare unequivocally, upon the evidence of the demonstrations 
above referred to, that the effect produced upon the transmitting diaphragm is in 
no way the result of air-waves, but is produced by the impact of sound as one of 
the substantial forces of nature. And this conclusion is further strengthened and 
confirmed by the fact that no amount of vibration of the air, six feet away, that 
does not produce audible sound at the diaphragm (as in the case of the tuning- 
fork held in the fingers) will effect such diaphragm in the slightest degree. 
Surely, and according to every principle of mechanics and physical law, atmos¬ 
pheric waves or pulses should produce exactly the same effect upon a material dia¬ 
phragm, whether accompanied by sound or not. Yet a thousand powerful tuning- 
forks, sounding and vibrating at full amplitude six feet from the diaphragm, will 
not stir it, not because they do not send forth mechanical air-waves the same as 
any other sounding body of like amplitude, but because they do not radiate pulses 
of substantial sound-force which reach and strike the diaphragm as sound instead 
of air-waves ! What can be more conclusive than this? 

Thus sound itself causes the diaphragm to vibrate, which motion is also com¬ 
municated to the wire, and in addition, the substantial sound-force is conducted 
along the wire, unloading its cargo of words at the receiving diaphragm, where it. 
again becomes audible. No air-waves or any other form of mere mechanical mo¬ 
tion can account for this remarkable acoustic effect—nothing, in fact, but the 
action of a substantial immaterial force analogous to electricity. 

We have been led into this general explanation partly from the fact that in 
our early departures from the wave-theory we were nothing like as clear on the 
true nature and cause of the vibrations of such diaphragms as we believe we are 
now. In fact, we were not even aware of some of the facts in the case which the 
mechanical telephone and phonograph combined have so clearly brought to light, 
and we are glad to know that we were even then, in our mistaken ideas, in such 
good company as that of Prof. Helmholtz. We expect to continue right along in 
learning new things, and taking back old errors, as our investigations and means 
of research expand. One thing we must be allowed to say here, and upon which 
to congratulate the reader: namely, that every mistake we detect in our first and 
more hasty conclusions, only tends the stronger to confirm us in the absolute 
truth of the Substantial Philosophy. 

Indeed, the public is beginning at last to comprehend the reason why the 
sound-discussion has played such a conspicuous part in our various presentations of 
the claims of Substantialism in this magazine. One of the latest accessions to the 
cause of the new philosophy, and one of the ablest scientists and most prominent 
educators of the country, when he first yielded adherence to the general correctness 
oi Substantialism, but without having thoroughly read up the arguments on the 
subject in the preceding volumes of The Microcosm, insisted that so rational were 
the grounds on which the philosophy was established, we might safely surrender 
our position on the sound-question, as against the wave-theory, and still logically 
insist on the correctness of Substantialism as a system of philosophy. We pro¬ 
ceeded to show him that this is a radical mistake, and that with the absolute truth 
of the wave-theory established and admitted the entire Substantial Philosophy 
breaks down, and must fall to the ground. With sound proved to be but the motion 
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of the air and of the auditory organs, it is entirely manifest that heat and light can 
he nothing but the similar motions of ether and of the corresponding sense nerves, 
as Huygens and Newton had to admit; and with heat, light, and sound thus proved 
to be but modes of motion of material particles, what folly to talk of any other 
of the phenomena-producing forces of nature as substantial and objective entities! 
Surely, no profound and consistent thinker would try to make electricity, gravity, 
magnetism and cohesion substantial or objective things after heat should be re¬ 
solved into the mere motion of a jelly-like ether, as Prof. Tyndall and all 
modern authorities claim to have determined. And with these modes of motion 
must of necessity be included the vital and mental forces which move and govern 
organic beings, making them, as the learned and consistent Profs. Haeckel and 
Huxley insist, but the mere vibratory motion of the material molecules of the 
nerves and brain. 

As certain, therefore, as that no sound, nor light, nor heat can exist after the 
motions which constitute these so-called forces cease, jgst so certain must the 
mind, life, soul, and spirit cease to exist as soon as the motions of the molecules of 
brain and nerve, which constitute them, cease at death. Hence, no man who 
believes in the motion theory of sound, and, as a logical consequence, in the mere 
motion theory of all the other natural forces, can, by any mental stretch, believe in 
the immortality of man, since there is nothing immaterial in man but motion to 
be saved; and since motion is not entitative, but merely the name which we give 
to the change of an entity from one place to another, all motions, of whatever 
name or character, including life and soul motion, must necessarily cease to exist 
as soon as the moving bodies, let them be great or small, shall come to rest. 

Whatever view may be taken of the constitutional and intrinsic difference 
between the immaterial but substantial organisms constituting the vital and 
mental powers of men and the lower animals, one thing is certain, that no atom 
of the life-force or mind-force of any living creature, down to the lowliest mone- 
ron, can, by any possibility, according to Substantialism, be annihilated. All such 
substantial force must of necessity persist after the death of the being, whether in 
its conscious form and possessed of its personal individuality, or as constituting a 
fraction of the original fountain of force into which it subsides at death, and out 
of which it primordially came; and these states and conditions of the vital and 
mental organisms of all beings, from man down, depend entirely upon the mental 
and vital association, relation, and status here of each living organism as origin¬ 
ally ordained and designed by the Infinite Intelligence. This phase of the Sub¬ 
stantial Philosophy was treated elaborately m many parts of the “ Problem of 
Human Life/" but especially from pages 4G8 to 471, which the reader can examine. 


THE PROSPECTIVE UNIVERSITY. 


BY REV. J. I. SWANDER, D. D. 


The question of founding an educational institution devoted to the defense 
and promulgation of the Substantial Philosophy is one which has been before the 
readers of The Microcosm for several months/ It is consequently presumed that 
the matter has been pretty thoroughly considered by those who not only apprehend 
the truth asset forth in time's most revolutionary system of thought, but who also 
desire to see it triumph gloriously over the many false teachings of much modern 
science. It may, therefore, not be out of order for the writer of this paper to 
frame his own partially matured thoughts upon the subject, and submit them for 
the candid consideration of any who may be disposed to entertain positive and jiro- 
gressive views concerning this prospective enterprise. 

First of all, we announce our want of enthusiasm for the project. This ab¬ 
sence of such mental excitement and kindled fervor of soul is nothing new in our 
personal experience. Indeed, we have no burning zeal for anything within the 
compass of human impulse and action. Even in Christianity we are too much of 
a stoic ever to kindle the fires of a holy crusade against its" enemies. If we ever 
awaken to the enjoyment of different emotions, or pass the pearly portals of a 
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more excellent glory, it will be by virtue of some foreign and vivific influence 
whose secret fountain and hidden spring lie deeper than the constitutional immo¬ 
bility that grounds itself in the icebergs of our phlegmatic temperament. For this 
reason our manifest want of enthusiasm in the matter of the proposed university 
should not be taken by its more zealous and demonstrative friends as a fair meas¬ 
ure of its great importance. 

We do not believe that the continued spread of Substantialism depends upon 
the founding and maintenance, at this time, of such an institution as has been in¬ 
timated of late through the columns of The Microcosm. There are other means 
and methods by which the truth as it is in the new departure may be made to 
shine in the caverns of materialistic darkness, and the cause pushed forward to¬ 
ward the accomplishment of its beneficent mission among men. From the birth 
of Substantialism to the present time, during a period of less than eight years, it 
has had no such institution of learning through which to promulgate its principles 
in a regular academic or collegiate curriculum of study, and yet it has moved for¬ 
ward by its mighty sweep of power, in the face of derision and opposition, until it 
already numbers its disciples by thousands, some of whom are sufficiently well 
schooled in its radical truths to go forth as apostles to the materialistic gentiles. 
The little Microcosm, even when less pretentious than in its present form, supple¬ 
menting the “ Problem of Human Life,” has done more real scientific service for 
the truth than all the universities upon the planet. Let the good work go for¬ 
ward with the same astonishing ratio of increase, and the growing army of Sub¬ 
stantialism will soon be numerous enough to outflank the foe and put their shat¬ 
tered ranks to flight. 

But mere victory is not the purpose for which we fight. Wc wish to save our 
opponents from the consequences of their own unscientific folly. We have noth¬ 
ing but the powder of philanthropy in our magazine. Holding this view of the 
mission which Substantialism has in the world, we claim consistency in advocating 
the desirableness of an educational institution in which the work of evangelization 
may be done in such systematic and thorough form as to make disciples of all hon¬ 
est, thinking men, and swell our ranks in the future by the accession thereto of 
those who shall rejoice with us in our common emancipation by the truth. The 
times of this ignorance God winked at; but now he commandeth all men who are 
thirsting for a genuine scientific education to start with a recognition of the first 
impulse of being. This start must be made from the recently discovered stand¬ 
point in philosophy. From this standpoint the rudimentary principles of science 
must be taught. To do this a new order of educational institutions is a necessity . 
The fallacies of false reasoning may be exposed on paper; logical arguments may 
be made in the form of incisive articles printed and circulated to the discomfiture 
of error, and the glory of the truth; but there are some things connected with 
God’s ordained methods of advocating and advancing the verities of science and 
religion which require different means of communicating that mysterious force 
which is always found fontally in the truth itself, and which must be applied ac¬ 
cording to its own law of dynamics in order to sweep away any refuge of lies that 
may be found fortified in the ignorance and prejudice of men. The primary and 
preparatory work which Substantialism has to do is in the sphere of physics. The 
chemical laboratory and polytechnic appliances are therefore indispensable. This 
is more emphatically true in view of the false trend of much modern thinking. 
Truth requires that the biased mind should be taught to unlearn all that it has 
learned amiss. This is fearfully and wonderfully the condition of the scholastic 
world at the present time. Greater effort is required to remove the rubbish of the 
crumbling castle of materialism than to erect the superstructure of substantial„ 
truth in its stead. These obstructive elements must be removed, and the appli¬ 
ances for their removal must be adapted to the peculiar nature of the work in 
hand. If materialistic fallacies were advocated only through the popular magazine 
literature, the little Microcosm, with its mighty charges of unanswerable reasoning, 
would soon fire them out of existence. But as long as plausible error poisons the 
blood of our popular text-books, and propagates itself through the current teach¬ 
ings of the schools, there will be a demand for text-books of a different character, 
and corresponding schools of scientific truth, in order that such truth may be 
brought more directly, at all points, into antidotal contact with the widespread 
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evil. Tlius where error abounds will it be possible for truth to much more 
abound. 

The general principle advocated in the foregoing paragraph has been amply 
demonstrated in the history of Christianity. Look at its conflicts with Judaism 
and the religions of the world! The Founder of our holy religion was obliged to 
labor harder to root out the false notions entertained by the Jews than to accom¬ 
plish the more positive work of planting the substantial principles of the Christian 
faith. He therefore commanded his followers to go teach all nations. Such teach¬ 
ing required the personal presence of the Apostles, the sacramental signs and seals 
of Christianity's invisible force, as well as the oral communication of the truth 
through the foolishness of preaching. They were not commanded to merely send 
out a few pieces of parchment inscribed with precepts all divine, but to go and en¬ 
lighten the nations with the radical and revolutionary truth of which they were 
made the bearers. The narratives of the Evangelists, with all their pathetic 
echoes of tragic Calvary; the Pauline Epistles, with all their array of facts and 
deductions of inspired logic, would have proven inadequate for the accomplish¬ 
ment of such a work. 

The foregoing argument is more applicable to science than to religion. Sci¬ 
ence propagates itself more through the force of human demonstration, while re¬ 
ligion relies largely upon the dynamic power of divine proclamation. In the 
past, religious teaching has relied too exclusively upon the imaginary dynamics of 
moss-covered dogmas. Theology and the pulpit must become more scientific, with¬ 
out becoming less scriptural or less systematic. This is now possible. There is no 
longer an insurmountable obstacle, or an impassable chasm between revelation and 
science. Substantial ism has pontooned the streams and pioneered the forests of 
nature. The student of divine mysteries may now pass over and have his hopes 
confirmed with something better than mere propositional theology, while the believ¬ 
ing child of Heaven may feel assured that he is justified by something more sub¬ 
stantial than the forensic fancy of abstract jurisprudence. “ Science,” says Prof. 
Drummond, in probable allusion to the teachings of the Substantial Philosophy 
which had already begun to shake the hills of old Scotland—“science has paved 
the way for one of the most revolutionary doctrines of Christianity: and if Chris¬ 
tianity refuses to take advantage of the opening, it will manifest a culpable want of 
confidence in itself.” In this field of newly-discovered facts, which may be made to 
contribute to Christian knowledge and comfort, appropriate schools are required. 
The rudiments of the new scientific faith, and the truth as it is to be seen only in 
the light of such new scientific faith, must be taught and demonstrated in the use 
of all the appliances usually found in other schools, except the clapping of Tyn¬ 
dall's books for the purpose of blowing out the candle by sound, the agency of the 
omnipotent little cricket, and other instruments of unscientific jugglery formerly 
used by the undulatory advocates of ancient nonsense. 

In a recent private discussion, a gentleman of intelligence inquired whether 
it were not unwise to make such a radical break from the ranks of “the world's 
progressive men,” such as Tyndall, Herbert Spencer, and others; and if we de¬ 
sired to advance the cause of the Substantial Philosophy by calling to its assistance 
a school of learning, whether it would not be better to “endow a chair” in some 
college already established, rather than attempt the founding of an institution de 
novo. This twofold question provoked a sentiment of merriment in our mind, and 
caused a classic smile to roll across the sedate countenance of our venerable and 
scholarly friend. Dr. Kost, who was prominently present in the conference, con¬ 
ducting a most masterly management of the discussion on the part of Substantial- 
ism. Chancellor Kost replied that Tyndall, Spencer, and that whole school of 
•philosophers moved in the materialistic trend of thought, that the longer they ad¬ 
vanced the farther they got from the essential truth, and that they were progress¬ 
ives only in a sense quite similar to that in which the Jews progressed until they 
reached the ultimate point of progressive degeneracy in the crucifixion of incar¬ 
nate Truth. Dr. Kost then vigorously replied to the second point of the inquiry 
by affirming that the teachings of Substantialism would not be tolerated in any of 
our old institutions now 7 committed to the very opposite theories of science. 

The Chancellor's position was impregnable, and his argument unanswerable. 
It would be just as reasonable to talk of endowing a Christian pulpit in a Jewish 
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synagogue, or a Protestant .service in the cathedral at Rome. More so, indeed. 
Catholics and Protestants have some things in common: they are not diametrically 
opposed at every point. In the present great scientific controversy it is different 
with the parties engaged. Materialism and Substantialism, as two distinct philos¬ 
ophies, are in mortal conflict with each other. The latter involves and demands a 
radical reversal of many theories hitherto regarded as infallibly fixed, and the 
utter demolition of many cob-houses hitherto looked upon and foolishly admired 
as monuments of architectural glory. Materialism professes to work in from with 
out and up from below, while Substantialism works primarily down from above 
and out from within. Much which has been claimed as mere properties of matter 
has recently been proven to be the proprietors thereof. This conflict between the¬ 
ory and fact would make it impossible for the two to dwell together in the same 
institution. Any board of regents tolerating the teaching of Substantialism in an 
institution whose property they hold in trust, and whose false glory they are ex¬ 
pected to promote, would soon be suspected of having too much love for the truth 
to be continued with any such trust. 

Hence it would be unreasonable for the friends of the new philosophy to expect 
any toleration of the truth in the temples of error. Their managers know very well 
that only “ as long as the strong man armed keepeth his palace his goods are in 
peace, and that when a stronger than he is come upon him he taketh from him all 
his armor wherein he trusteth.” The armor of many accepted theories consists 
largely in material molecules, favorable combination, ignorance, prejudice, and 
jugglery. The truth, as first advocated by A. Wilford Hall, the great apostle of 
our profession, is the “ stronger” man. This substantial truth lias already capt¬ 
ured the outposts of the enemy; and its mission is to storm all the citadels of error 
•until it takes possession of the great palace of nature, where the very devil of un¬ 
scientific fallacy has enthroned himself for ages, and from which, like Milton’s 
Lucifer, he must be hurled to darkness and perdition. For the accomplishment of 
this great work there should be schools, and especially one centred institution, 
where truth may plant her irresistible catapults for the battering down of the 
“ strongholds.When that point has been reached, look out for the crumbling of 
materialistic masonry. 

Who will now step forward in financial wisdom and wealth to show that a 
greater than Solomon is here? The divine call is to the men whom Heaven has 
made the temporary custodians of wealth. They are confronted with an oppor¬ 
tunity to build a monument for the perpetuation of their memories— 

“ When the moon is old, 

And the stars are cold. 

And the books of the Judgment Day unfold.” 

We confidently believe that such a man will soon appear from the ranks of the 
elect, and with one noble stroke of munificence perform the act that shall send joy 
to the hearts of thousands now living, and the echoes of his own great name and 
fame, down the ages, embalmed in the moral heroism of his magnanimous deed. 
Senator Stanford,"of California, has given §20,000,000 for the founding and main¬ 
tenance of a State University. A fraction of that amount now laid upon the altar 
of Substantialism would chase the sluggish years away, and help to usher in the 
earliest light of the millennial morn. Where is the individual who has been wait¬ 
ing for an opportunity to write his name in characters that may be read after mar¬ 
ble monuments and granite obelisks shall have fallen to the earth? He may not 
possess the means to speak in the language of such royal munificence, neither is it 
necessary or desirable that he should. Too much endowment has often invited 
indolence of professorial intellect, and the consecpient unconscious approval of 
error in science. Though money is necessary, it can never be made to fill the pur¬ 
pose of brains; neither can money and brains combined become a suitable and 
successful substitute for truth. If Senator Stanford’s munificent gift is to stimu¬ 
late the current teachings of science, he had better dump his §20,000,000 into the 
Pacific Ocean. Indeed, it is quite probable that Christianity would make more 
rapid strides in the accomplishment of her mission if her essential power and glory 
could be more generally felt and seen and admired and applauded in something 
better and more substantial and durable than the monumental ostentation of archi¬ 
tectural piety and cathedral spires. Yet houses of worship are desirable: so are 
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schoolhouses and colleges. A university building, with appropriate surroundings 
and corresponding educational appliances within, is exceedingly desirable at this 
time, in order that Substantialisin may teach the unadulterated*truths of nature's 
God under its own vine and fig-tree, where none will dare to molest or make it 
afraid. The man who founds such an institution will write his name not merely 
for the present generation to admire, but for all future ages to applaud. Thus 
written, that name will be echoed to the end of time, and hallowed in the teach¬ 
ings of “ Time's noblest offspring"—the Substantial Philosophy. Such a philan¬ 
thropist will stand before God and the rational universe as entirely worthy of the 
immortality after which he aspires. We may not just agree with l)r. Hall in call¬ 
ing it “selfishness." Such beneficence is the evidence of self-respect, rather than 
the exudation of sordid self. It is that God-given power in the use of which 
mortals may legitimately seek and secure the “glory and immortality " of righteous 
fame. The joy that is set before them is the prospective satisfaction of seeing the 
truth prevail, to the happiness of man and the glory of God. It is a laudable am¬ 
bition, and stands out and up in beautiful contrast with the miser's “mountain 
devil in the heart." It is an ambition which, in man, as created in the image of 
God, reflects, as Heaven designed it should, that essential trait in the character of 
Jehovah himself, by which he ever seeks to glorify his own being in all the works 
of his beneficence and in all the imperishable monuments of his mighty power. 

There is also another class to whom the God of truth is now speaking from 
the holy place in the innermost sanctuary of nature. While the call comes to men 
of means to make for themselves friends of the mammon of unrighteousness, the 
same voice is speaking to the young men of this age who may wish to be properly 
panoplied for the scientific and religious conflicts of the near future. Let them 
know that the decisive campaign is actually begun. Let them inform themselves 
as to the real momentous question at issue. In no age of the world's history have 
young men had a better opportunity to immortalize their names. The ability to 
embrace an opportunity is the greatest power and rarest faculty that Heaven ever 
gave to man. Young gentlemen, do any of you possess that coveted gift? Then 
strike for scientific glory now, and map your own ascending paths to imperishable 
eminence and a substantial heaven. Confronted by such a splendid opportunity, 
all aspiring students of nature are now earnestly challenged to enter this most in¬ 
viting theater of noble independence in science. Do not postpone the important 
action. Rare opportunities soon pass away. The fullness of the time has come. 
The crisis is at hand. God's scientific people are already marching out of the ma¬ 
terialistic Egypt. The time past is sufficient to have wrought the will of Pharaoh. 
Let the swelling numbers now press forward to the Promised Land. There they 
will no longer be compelled to make scientific brick without the straw of truth; 
but reaching their sickles forth they shall reap the whitening fields of the substan¬ 
tial Canaan, and “pluck the ripening clusters from the vines of God." 

The friends of the new philosophy already consecrated to the cause are fully con¬ 
fident of its success. Several different localities have already offered the proposed 
university a home, in consideration of the great blessing that such an institution 
is sure to carry with it into the fortunate community that shall secure its presence, 
and reap the immediate advantages of its beneficent power in their midst. One of 
these properties has already been inspected by the writer, and another jioint he 
expects to visit before this paper shall appear in print. The outlook is encourag¬ 
ing. Before this generation shall have passed away, our cause— Heaven’s cause— 
will be snugly domiciled and ready for its mighty mission in the world. This 
confidence does not ground itself primarily in the supposed self-interest of any 
human community. It rather plants itself as a most rational faith in the manifest 
character of Him who will have all men come to the knowledge of the truth. Sub- 
stantialism, which is now the most rational apprehension of the truth, is a move¬ 
ment so obviously upon the line of the divine purpose, as revealed in the grand 
system of human redemption, that it is difficult for any intelligent mind to see 
how the one can be a failure and the other prove a success. And while it is certain 
that Christianity will ultimately triumph, it is equally certain that it is not to be 
triumphant without hearts, and hands, and men and means. All these were orig¬ 
inally nominated in the bond. The same is true of the Substantial Philosophy. 
Let cowards to the rear, and courage to the front! He who hath begun the good 
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work will carry it forward to the day of victory. The day of victory, whether in 
science or religion, is the day of the Lord Jesus. When money is necessary, ac¬ 
cording to the divine purpose, it will be forthcoming. God may not send out a 
decree after Caesarean style that all the world should be taxed, because he will 
leave room for the cheerful giver ; but at the proper time the money will be found, 
not probably in the mouth of a fish, or any other scaly thing, but in the purse, and 
hand, and princely donation of some MAH after God’s own heart; and when thus 
manifested it will bear the image and superscription of a greater than Caisar. Not 
only will the money be forthcoming, but other men will step forward and harness 
themselves voluntarily to the chariot of the new philosophy, and speed its progress 
with such rumbling of its mighty wheels as to make the old materialistic stagers 
know that the scientific judgment day is at hand. Such men are now stepping 
forward in powerful tread and quick succession. Dr. Mott had scarcely been in¬ 
troduced to the readers of The Microcosm until Dr. Kost arises from the anxious- 
bench of philosophy, and, wiping the perspiration of great intellectual conflict 
from his scholarly brow, sends greeting from the land of flowers. Rev. J. Kost, 
A. M., M. D., LL. D., needs no formal introduction to intelligent Americans. 
Neither is he a stranger to scholars and scientists in Europe. Having traveled 
over England, Scotland, and the Continent, visiting the universities, and lect¬ 
uring on various scientific topics, comparing notes with other eminent thinkers, 
he is abundantly able to size up both the intellectual giants and pygmies of the 
nineteenth century, and weigh their several systems and theories in the recently 
discovered scales of truth. The announcement of his having embraced the new 
philosophy will give the good cause a new impetus across the Atlantic, and stimu¬ 
late its friends to deeds of heroism in the land of its birth. 


M. PASTEUR’S CURE OF HYDRO PHOBIA.—PROBABLE ORIGIN OF 

THE DISCOVEllY. 


BY THE EDITOR. 


One of the most exciting topics in scientific circles at the present time, both 
in this country and Europe, is the claimed discovery of a real cure for Hydro¬ 
phobia, by M. Pasteur, of Paris. 

No other single question of science begins to monopolize so much ot public 
attention, or to take up so much room in the press dispatches and discussions as 
this. Persons of high and low degree, who have encountered mad dogs, are pour- 
ins into Paris from every civilized country, and putting themselves unreservedly 
into the hands of the great histologist to be cured, if possible, of the dreadful dis¬ 
ease to which they have been exposed by the unfortunate bite of a rabid animal. 

Already his laboratory is overcrowded with anxious patients, and the cases are 
accumulating so rapidly that a movement is now on foot for hastily, establishing 
an hospital for rabies on a mammoth scale, to accommodate the patients who, 
according to present indications, will soon be congregated in Paris. 

From all the evidences so far accessible, it appears reasonable that this cure of 
hydrophobia, for the first time in the history of the medical treatment of this dis¬ 
ease, has proved to be a genuine antidote to this hitherto incurable infection. 
Under such circumstances it is not surprising that a furor should be the result of 
the announcement of success in mastering the most terrible of all afflictions to 
which humanity.is liable. 

There are not, perhaps, at this time any greater number of mad dogs in any 
part of the world than there always have been, on an average, during the present 
century. But hitherto no special public mention of a bite from such a dog, or 
even of a death from this frightful disease, has been deemed necessary, unless in 
the case of some prominent individual, or else merely local notices in the vicinity 
where the unfortunate victims chanced to reside. 

The discovery, however, by M. Pasteur, and its successful application in nu¬ 
merous instances, have given a character of public importance to eveiy dog in the 
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whole country that seems to go mad, and especially to every person, young or old, 
who is bitten, whether the dog was really rabid or not. 

This circumstance has also, most justly and fortunately, inaugurated a Avar 
of extermination against the thousands of useless curs that infest both city and 
country, and which are liable at any time to go mad from causes peculiar to the 
canine race, at present unknown to science, and thus unnecessarily expose human 
lives to this horrible disease. 

There is no doubt but this mad-dog scare, sprung upon the world in a way 
before unthought of, by the startling discovery of the eminent French investiga¬ 
tor, will decimate the various species of useless dogs to,a degree never before wit¬ 
nessed, not only in this country but throughout the civilized world. And this is 
in accord with the demands of humanity. A single human life is worth more 
than all the dogs in the nation, the*philanthropic Henry Bergh to the contrary, 
notwithstanding, and surely a dog that is worth keeping at all, is worth keeping 
muzzled, or otherwise secure against any possible depredation upon human exist¬ 
ence by such an unfortunate and dreadful peculiarity of that race of animals. 

The taxing of dogs, as done by law in many parts of the world, and then 
allowing them to run at large through the streets of cities and villages, as the 
well-to-do owners are abundantly able to do, does not meet the public demand at 
this exciting crisis upon the subject. Nothing short of a bounty (as in the case of 
wolves in olden times), and a liberal one at that, offered by government for the 
scalp of every dog of a certain age found at large without a muzzle, will do this 
work of extermination effectually. 

The discovery of M. Pasteur thus will work most advantageously in two 
ways: first, by curing those who chance to have been bitten; and second, in pre¬ 
venting the cause of such exposure by creating a publicity, and thus arousing a 
general feeling of alarm, and an interest in guarding against the danger by a 
decided decimating of the number of useless dogs. 

The chief interest, however, of scientific minds, is now directed to the course 
of reasoning on the part of the French scientist, by which such a discovery was 
made possible, and as to what the process consists of which so effectually fills this 
chasm always known to exist in medical practice. Jenner did not comprehend 
the rationale of his own great discovery of the value of vaccination for small-pox. 
It was no doubt more by accident than by a scientific course of reasoning, that the 
English physiologist was led to an achievement which has made his name immortal, 
and which ought ever hereafter to stop the mouths of bigots, who shout “crank" 
at the very first announcement of a new discovery in science, especially until the 
most careful and searching investigation into all the facts and circumstances of 
the claimed discovery shall have been made. 

The case of M. Pasteur is entirely different. By the aid of the vastly im¬ 
proved microscope of recent times the histologist is now enabled to resolve .the 
germs of certain diseases into bacteria or living parasites which take possession of 
the human organism, and by incubation and multiplication produce the disease of 
which they are the specific representatives. This is distinctly demonstrated in 
the case of trichinosis, from the eating of raw pork, in which such living parasitic 
germs have, through at present unknown causes, obtained a foothold. A micro¬ 
scope of ordinary power is sufficient to reveal living and crawling trichina spiralis , 
in the human muscles, after such disease has become seated in the system. 

It was inferred, therefore, that all infectious and contagious diseases might be 
of the same character and source of origin, and that small-pox was but the action 
of a peculiar species of bacteria so small as to float in the air from the breath or 
exhalations of the patient, and be inhaled into the lungs of exposed persons in 
turn, and thus, finding suitably sensitive soil for growth, commence multiplying 
until the disease would culminate in its regular form. 

From this the reasoning extended to cholera, yellow fever, consumption, pneu¬ 
monia, measles, whooping-cough, itch, syphilis, etc. Why not bacteria, or living 
germs, peculiar to each particular case, also be the cause of these various diseases? 
This was the scientific inquiry. And it was but a natural step to include hydro¬ 
phobia , and even the virus of poisonous serpents, could we but analyze it under 
microscopes of sufficient power to separate the living germs which really may cause 
the disease. 
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Then what process of reasoning connected the vaccination or inoculation of 
the patient with the possible cure of the disease ? From recent interviews with 
M. Pasteur by different reporters, the rationale of this has come to the surface. 
If‘the disease really consists of living microscopic animals, organized for the bat¬ 
tle of life, it is plain that they must be overpowered and destroyed, or driven out 
of their home by other animals more powerful for such conflict, but less harmful 
to the organism in which the battle is to be fought. Thus the vaccine for small- 
pox consists plausibly of subdued-or tamed bacteria, so cultivated in habits by 
course of breeding as not to prove dangerous to the human system when they 
take possession, but so opposed to their lineal ancestors and so impioved in coui- 
ao-c and prowess as to be able to exterminate them or drive them from their lodge¬ 
ment t Something as we cure the disease of caterpillars in our foliage, or frugiv- 
orous birds in our cherry-trees by inoculating our grounds with English sparrows! 
The sparrows are a disease and a nuisance, but are less harmful than that which 

they prevent or destroy. , . , . 

This reasonable solution of the problem, however, which led M. 1 astcur to 
the idea of vaccination with a cultivated and improved virus for hydrophobia, and 
for other infectious diseases, was not his own original discovery, though ho de¬ 
serves none the less credit for carrying it into practical operation. The whole 
process was explained outlie basis of this very scientific theory, in The Miciio- 
COSM of September, 1882. marked copies of which we sent to Prof, iyndall, M. 
Pasteur Prof. Helmholtz, Prof. Haeckel and several other prominent investi¬ 
gators of disease germs in this country and Europe. And as a matter of simple 
justice in order that due credit for the first suggestion of any scientific discovery, 
or theory which leads to it, may be given, we conclude this brief paper by copy¬ 
ing verbatim our remarks referred to: 

“As to the transmission of diseases from parents to children there is a great 
mystery involved. Mental diseases must manifestly depend upon the mental or¬ 
ganism alone for transference. Physical diseases, such as consumption, scrofula, 
syphilis, etc., which, as now generally believed, are spread through organic sub¬ 
stances bv self-piopagating organisms or bacterial parasites, may depend chiefly 
on the physical substance which, however small the quantity, descends from 
parent to child, and, by multiplication of such poisonous animalcules, may con¬ 
tinue in the system resisting displacement, and thus finally bring about death. 
In the case of small-pox and the well-known beneficial effects of vaccination, we 
have a theory which we have long held provisionally, and will here give for wliat 
it is worth. We suppose the virus of small-pox, which exhales from the diseased 
body and passes off into the atmosphere or clings to clothing, to be living geims of 
bacteria which in suitable soil, or blood having the proper affinity for the disease, 
will hatch and multiply by throwing off similar living germs till the whole body 
becomes diseased. If the blood of a person be not m the physiological condition 
to furnish suitable soil or nourishment for propagating these germs, he may inhale 
them with impunity and even sleep in a pest-house without danger, but if the 
blood have the right affinity for the bacterial germs a single inhalation of impreg¬ 
nated air will start the disease by starting the bacteria. Aow inoculation (by put¬ 
ting into the circulation bacteria of a milder type of disease), tends to ward off the 
more dangerous type, on the same principle that a city garrisoned by friendly 
soldiers tends to counteract the enemy’s forces by fightingthem off or destroying 
them if they chauce to enter the gates. Though the friendly garrison is a curse 
to the city it is less so than it would bo to suffer devastation by the enemy. I he 
same may be considered true of all infectious or contagious diseases, and we see no 
reason why consumption, scrofula, measles, scarlet-fever, cholera, and even whoop¬ 
ing-cough-—all of which originate no doubt in bacterial germs—may not be pre- 
veuted bv suitable vaccine, could it be found, containing a garrison of a milder or 
less unfriendly type of bacteria which would protect the blood from invasion by 
these different hordes of dangerous enemies. We need not be surprised to learn 
before the present generation passes away, of the discovery of a perfect vaccine 
for counteracting the various physical diseases that flesh is heir to, and that vacci¬ 
nation for small-pox was but the entering-wedge which will ultimately drive from 
existence all kinds of contagious and infectious diseases. — (Microcosm, Vol.IL, 
page 45.) 
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EDITORS’ TABLE. 


Difficulties to be Answered. 

Editor of The Microcosm: 

I am not a philosopher, nor a scientist, hut am 
reading as carefully as I can Tue Microcosm, and 
I do feel grateful for much I find in its pages; but, 
with some other of its readers, I am not clear as to 
some of its teachings. I have read as carefully as I 
can your explanations of the difficulties presented 
by Dr. Stone in the September number, but there 
are difficulties still in my way. 

I will present them as plainly as I can, and, if 
they are only imaginary, drop this in the waste¬ 
basket, and I will wait further developments and 
hope for light. 

Difficulty I. 

It seems to me you limit God’s power in denying 
his acts of creation, representing him merely as a 
great “ manufacturer ” rather than a creator. 

You say: “ As against the self-evident impossibility 
on its face of creating metallic and mineral bodies 
out of nothingness,” page 376. Again: “And 
surely it would be a more difficult task to change 
immaterial nothing into solid matter than to ac¬ 
complish the same result with immaterial some¬ 
thing.” 

Now, in either case, you represent God as merely 
changing and not creating. I .read in Genesis—“In 
the beginning God created the heavens and the 
earth.” 

You misrepresent by giving to “nothing” an ex¬ 
istence, then declaring the world was made “out 
of” it. We do not believe God made the world 
“ out of ” nothing, but simply that God created the 
world. How, is not to mortals known; but we 
have no right to limit God’s power, and of two 
things beyond “ finite comprehension,” we have no 
right to claim one more reasonable or easy than 
another. 

Difficulty II. 

Can God be perfect and infinite, and yet have 
parted with a part of himself? 

If “ the being or essence of God embraced, prior 
to the creation of matter, all the substance there 
was in the universe, and of whatever grade, without 
matter having yet come into existence.” and if 
there has been* no creation since, except that 
“ which has been synthetized from the immaterial 
substance of God’s exterior nature,” it seems to me 
one of two things must be true, either of which 
presents to me a difficulty. 

I. This universe must still be a part of God, 
which leads to pantheism, materialism, etc., which 
we are compelled to meet with their attendant evils; 
or— 

II. If this universe has been formed from God’s 
substance, and is not now a part of God, then God 
must be less than he was; hence less than infinite— 
hence not perfect, and this is contrary to revelation. 

If not unworthy of your consideration, by throw¬ 
ing a little light upon these difficulties you will 
greatly oblige Yours truly, 

J. A. Parsons, 

Pastor M. E. Church. 

Kane, Pa. 

If Mr. Parsons will reflect for a moment he will 
sec that his difficulties bear with as much force 
against his own statements and arguments as 
against our opinion—that it was impossible for God 
to create a material world out of nothing. Let us 
analyze the question for a moment. 

Mr. Parsons asks, in substance, what right we 
have to “ limit ” God and assume that he could not 
create a world out of nothing as well as out of 
something? We reply, in the first place, that we do 
not “ limit ” God by merely stating a fact concern¬ 
ing him that is true in the very nature of things. 
We do not limit a man because we declare it to be 
impossible for him to travel to the moon in a bal¬ 
loon. The man is limited already by the nature of 
his existence. 


We do not limit God when we say it is impossible 
for him to lie. We have nothing to do with God in 
the premises or in the facts involved, but merely 
state what is morally and rationally true in itself. 
Do we limit God w’hen we say it is impossible for 
him to exist and not to exist at the same time? Is 
not such a proposition self-evident? Would Brother 
Parsons feel that he was limiting God’s power to 
create if he should deny God’s ability to make an¬ 
other God equal to himself, and then himself cease 
to exist ? Not at all. Our correspondent would 
not for a moment think he was limiting God’s om¬ 
nipotence by asserting that it would be impossible 
for him to put an absolute end to duration, or to fix 
an absolute boundary to space, so that there should 
be no space beyond* a certain fixed limit. Is not 
such a proposition axiomatic? What is our rational 
intelligence for, even admitting that we are finite, 
if it does not permit us to form conclusions upon 
ultimate and self-evident facts, even though they 
cannot be comprehended. 

But our friend admits the correctness of our 
whole ground of right to judge of the possibility or 
impossibility of certain things on the part even of 
an infinite God, for he absolutely proceeds to limit 
God in the very sense in which he charges us with 
doing it. Here is the proof: He says if God created 
the material universe out of a part of his own ex¬ 
terior being, as wo have supposed, then “ this uni¬ 
verse must still be a part of God,” or else “God 
must be less than he was—hence less than infinite, 
hence not perfect”! 

Now’, how T does Brother Parsons know’ that God 
“ must ” be reduced in size after parting with any 
amount of his exterior substance? How’ dare he 
thus limit the Almighty by affirming that he “ must 
become less ” if he should create a world out of his 
own substance? Did the loaves and fishes become 
less in consequence of more than five thousand men 
and women making a meal off them? No; they be¬ 
came larger , or increased in magnitude! Dr. Stone, 
of Omaha, Nebraska, our esteemed contributor, 
and the ablest defender of the “ nothing ’’ theory who 
has yet written on the subject, contends that these 
loaves and fishes were actually augmented in size 
“ out of nothing ” by the miraculous power of 
Christ. (See Microcosm, vol III., page 243.) Why 
could not the Creator make the universe out of 
himself, and then instead of becoming “less,” as 
Brother Parsons says he “ must,” augment himself 
in size to keep up the deficiency, or even add new’ 
substance out of nothing, if it w’ere necessary? 

Our sincere contributor honestly thinks that we 
“ limit ” Deity when we insist that He must have 
some substance out of which to create the world 
before he could thus make it; yet he never suspects 
that he is limiting God W’hen he asserts that He 
must cease to be infinite and that lie must become 
less in size and less in perfection should He make a 
material body out of His own substance. We re¬ 
tort by logically asking, How’ does he know what 
must and what must not be the size and condition of 
God after such supposed creation takes place? 
IIow r does he know’ that bodies thus made from 
God’s substance “must” still remain a part of God 
after creation, when there is an almighty power be¬ 
hind them to make any changes necessary? Surely 
it is Brother Parsons who is amenable to the charge 
of limiting God’s power, unless he quits employing 
the term “ must ” so liberally. 

We should consider ourself presumptuous in a 
culpable degree should we assert that God “ must ” 
become less perfect or less infinite in his power or 
attributes, should he create even a thousand mill¬ 
ion w’orlds out of his infinite exterior substance. 
Surely infinite substance, like infinite space, cannot 
be made less by taking any amount from it. It is 
still limitless. Theologians who venture to charge 
us with limiting God should be very careful that 
they do not do the same thing on a larger scale in 
shaping their arguments against us. 

If the whole universe is full of the immaterial 
force-element, out of w’hich the various substantial 
manifestations of force emanate, as we assume it to 
be, and if God should see fit to synthetize an in- 
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finitesimal fraction (comparatively) of such sub¬ 
stance as constituting his exterior nature into the 
present material universe, what has that to do with 
lessening the being of God as the moral , spiritual and 
personal, creator and upholder of all things? No 
more than would the clipping of a lock from a 
lady’s hair make her less as a lady, or reduce her 
identity as an individual and intelligent person. 
Nor would such hair, when made into a watch- 
chain, still remain any part of such intelligent per¬ 
sonality. (See “ Problem of Iluraau Life,” page00.) 

The distinction between manufacturing and 
creating is, to our mind, unwarranted. Surely man¬ 
ufacturing is as good a word as framing or mak¬ 
ing, or forming, and the apostle says He “formed 
our bodies,” and that “the worlds wer eframed by 
the word of God.” Ileb. xi. 3. We create towns 
an.d cities by framing, making, or forming houses. 
Did not God create Adam? And is it not positively 
declared that He “ formed ” him out of some pre¬ 
viously existing substance? If there was net an¬ 
other proof in existence against the notion that 
God ever created anything out of nothing , the 
“ creation ” of Adam’s body settles the question 
as to God’s method of creating, since it is a definition 
which no Christian man will dispute. How un¬ 
warranted, then, to force people to subscribe to an 
article of faith, inculcating a doctrine that is not 
only without a single proof to support it, but 
which is flatly contradicted by the inspired defini¬ 
tion of create, as given in Genesis. (See the article on 
Creation of Something out of Nothing, by Robert 
Rogers, present volume, page 45.) 

But our correspondent says: “ We do not believe 
that God made the world out of nothing, but simply 
that he created the world.” All right. Then he 
does not believe in the catechism, and so we are to¬ 
gether again, after all the argument! Why try to 
work into a controversy when there is really no dif¬ 
ference between us? Of course we do not know 
how God created anything, not even Adam’s body, 
though we do know that lie created him out of some¬ 
thing. The general proposition is enough. Why 
not stop there and conclude that, as this was God’s 
way of creating in one case, as Scripturally defined, 
it is quite probable that He never departed from 
that sensible method. At least those who claim to 
believe otherwise should give us the proof. 

Something Out of Nothing. 

Several subscribers to The Microcosm, among 
whom is the Rev. D. Craig, of Palmyra, Iowa, have 
written us to know whether or not the rejection of 
the notion that God created all things out of noth¬ 
ing is an essential article of faith for adherents of 
the Substantial Philosophy. We answer once for 
all, No! It has nothing to do with the essential 
faith of Substantialists. If a man or woman can 
intelligently, or satisfactorily to himself or herself, 
believe that God made the universe out of nothing, 
we surely, as a tirm and uncompromising believer 
in Substantialism, have no objection. This is a 
free country, as well in all matters of personal and 
individual opinion as in other personal and individ¬ 
ual rights. Let every man be fully persuaded in 
his own mind in this abstraction, as well as in what 
kind of meat he shall eat, what days in the week he 
shall eat it on, or whether or not he shall eat it at 
all. If a man should believe that the universe 
always existed in its material elements, and that 
God made the world out of such pre-existing mat¬ 
ter, as he made Adam’s body out of pre-existing 
dust, such man could not and should not suffer ex- 
communication from the substantial brotherhood 
if our vote and protest could have sufficient weight 
to prevent it. 

Scientific Repetition. 

Old readers of The Microcosm need not be sur¬ 
prised if, in the continued discussion of the various 
phases of the Substantial Philosophy from month to 
month in this magazine, some of the fundamental 
facts and arguments shouldbe presented over and 
over as the phases to which they belong are wrought 


into new relations. The fact that new readers are 
constantly purchasing single copies from the news¬ 
stands all over the country, and reading these new 
articles, makes it necessary that each new treatment 
of any subject relating to Substantialism should be 
much fuller in its statements by the way of details 
than if all our readers were old and permanent sub¬ 
scribers. Unless this repetition be indulged on the 
part of the editors as well as contributors, such 
articles (by taking for granted and for understood 
all that has previously been set forth) would often 
be no more instructive to the new reader than so 
much Esquimau. Old subscribers will lose little 
by this license on our part, while new readers will 
lose much without it. 


MICROCOSMIC DEBRIS. 


—In a recent lecture on caisson disease Dr. A. V. 
Meigs relates that a visitor once opened his brandy 
flask while in the compressed air chamber, and re¬ 
corking it placed it in his pocket. When he got 
back to the outer air the flask exploded with con¬ 
siderable violence. “No more telling story could 
be told,” said the doctor, “than that of the brandy 
flask to show what must occur with every liquid and 
gas contained within the human economy on com¬ 
ing out of the air chamber. While under pressure 
none of the workmen were attacked; but on leaving 
the chamber they were all “chilled to the bone” 
and their vital energies paralyzed. The men are 
now kept under strict medical control while doing 
this work, and the percentage of mortality is stated 
to have been very largely reduced. 

—At a meeting of the French Society of Medical 
Jurisprudence, a case was reported of a child who 
had died—so stated the certificate—of strangulation, 
which had also caused a rupture of the heart; and 
the latter fact was confirmed by the autopsy. The 
father of the child was accused of having strangled 
it, and was placed under arrest. The court was 
not satisfied with the medical evidence, and sum¬ 
moned Professor Brouardel, who stated that the 
rupture of a. healthy heart can never take place 
after strangulation. The professor then examined 
the heart and found ulcerations and an aneurism 
in its wall. The father was at once acquitted. 

—Few places are identified so conspicuously with 
the salient landmarks of English history as Anker- 
wycke Hall, near Windsor. It includes in its 
grounds the island of Magna Cbarta, in which King 
John granted the liberties of the land to his barons 
in 1215. It has been an oft-repeated question 
whether the charter was signed on the island or on 
the adjacent Surrey meadow of Runnymede; but, 
at all events, a one-time lord of the manor decided 
in favor of the former in 1834, and built a room 
close to the landing place, in which he deposited a 
copy of the charter. 

—The Lynchburg (Va.) News says that, although 
the lynching of Henry Mason, colored, recently, for 
the murder of Mr. Hammersley, is the first occur¬ 
rence of the kind in Campbell County, the very name 
of “lynch law ” was derived from a native of that 
county—old Colonel Lynch, who was in the habit of 
administering summary punishment to marauders 
and miscreants of every description without paving 
any attention to the ordinary processes of law. 
Hence he was called “Judge Lynch,” and this, it is 
said, is the true origin of the terms “lynching ” and 
“ lynch law.” 

—An object of public curiosity, near New Phila¬ 
delphia, Ohio, is a man who never shears the wool 
from his sheep, or plucks his geese, or “ rings ” his 
swine. He says it is sinful to interfere with nature.' 
His own hair and beard are never shorn, nor are his 
nails cut. Every utensil about the farm is home¬ 
made. 

—The business of painting the huge signs upon 
fences and barns which assault the eye in all parts 
of the country is in the hands of a few contractors 
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in New York and Chicago. One firm in this city 
spends from $10,(XX) to $20,000 a year in this way, 
paying from one and one-half to two cents a square 
foot for the work. The higger the sign the better. 
Many can be found reaching 300 feet in length, and 
the biggest of all (at Newark, Ohio) is more than 
800 feet long and contains only one word. 

—A peculiar accident occurred recently at South 
Aldington, Mass. The Brockton branch train, when 
running around the Y curve, jumped the rails, ran 
quite a distance on the sleepers, and then, striking 
a patent switch, took to the rails again in good 
style, without doing the slightest damage to the 
train, merely giving the passengers a good shak¬ 
ing up. 

—The residents along a lumber flume in the 
mountains above Chico, Cal., have a novel way of 
getting their mail. It is started on a raft from*the 
head of the flume at regular dates, and the people 
below watch for it, take out what belongs to them, 
and then send the raft with its precious cargo on the 
way. 

—A club for deaf and dumb people has been 
formed in Paris. It is called the‘‘Club of the 
Silent,” and nobody who is not deaf and dumb can 
be a member. The waiters and other servants are 
also deaf mutes. There are over fifty members, all 
wealthy, and all great whist players. 

—Ordinary army signaling, by waving flags or 
torches, can transmit only ten words or so a min¬ 
ute, spelled out by letters; but an adaptation of the 
Morse telegraphic alphabet, now generally em¬ 
ployed, has more than doubled this rate of speed. 

—During the recent cold snap at St. Louis men 
were watching along the levees all day and night 
ready to step on the ice the moment it was able to 
bear them, and stake out a “ claim ” to an area for 
cutting. Such claims are always respected. 

—A Chicago street corner lot that was bought 
thirty years ago for less than $9,000, has just been 
leased for ninety-nine years at an annual rental of 
$35,000. A ten-story building, to cost a round mill¬ 
ion, will be erected upon it. 

—It is believed that in ten years Yankton, D. T.. 
will be an inland town. In front of the city, where 
the river ran twenty feet deep five years ago, there 
are now 100 acres of land six feet above high water 
mark. 

—The physicians of Sanford, Fla., have signed an 
agreement not to visit any patient who will not pay 
their bills on the first of each month. Those fail¬ 
ing will not be attended until the bill is settled. 

—Adelaide Neilson kept a copy of every photo¬ 
graph of herself which had been published, and the 
number of these in the various sizes was found on 
her death to be 009. 

—A rustic visitor to Burlington, Vt., spent 
Thanksgiving Day on the horse railway, making the 
trip of four miles twenty-two times. 

—The fruit trees in Santa Barbara are being dug 
up and English walnuts planted in their stead. 


Making Raisins. 

The Operation as Conducted by the Largest 
California Packers. 

It is claimed that the best grade of Orange raisins 
will this year equal any in the market, and it is con¬ 
fidently expected that our product will gain a very 
enviable name and footing in the East this year. 
Unusual care is being taken to pack and grade in a 
manner that will reflect credit on Orange’s products, 
and the result will certainly be a strong demand in 
the future. The grapes are picked by crews of men 
under experienced foremen, and are placed in trays 
or wooden frames, which are piled on top of each 
other in wagons and taken to the scales, weighed, 
and then taken to the drying grounds. These con¬ 
sist of about sixty acres of land, smoothed and 
cleaned like a brickyard, aud the grapes are spread 


out in long rows to dry in the sun. Ten days or 
two weeks from the “ laying down” is usually 
about the time required to dry them, and then those 
thoroughly cured are taken up and put into the 
sweat boxes. Probably one-third are not yet cured, 
and these are turned over and placed in narrow’ 
rows until the action of Old Sol has made them 
ready. The enormous quantity of grapes handled 
by one firm cau be estimated when it is known that 
at one time this sixty-acre plot was covered and a 
portion of it has been covered a second time. 
Teams are continually coming and going and a 
small army of men are employed to caro for the 
grapes and keep the teams on the move. Many 
women and girls are also employed picking up the 
loose raisins which have fallen from the stems. 
The trays are of a number and capacity to hold 300 
tons of grapes. When properly dried the grapes 
are taken up and put into sw’eat boxes, probably 75 
or 100 pounds to the box, and hauled to the packing¬ 
house, where they are piled from floor to ceiling in 
the large front room. 

They are left here some days and passed through 
a sweating process, the object being to equalize 
the moisture contained in them. When placed in 
boxes some are much drier than others, but when 
ready for the packer the intention is to make 
them, as nearly as possible, equal and uniform in 
that regard. Four layers are placed in a box and 
each layer is weighed by the packer, and the whole 
must make exactly the tw r enty pounds required. 
When a box is filled the packer takes it to the 
scales near the door, presided over by an expert 
in the business, who carefully weighs and exam¬ 
ines it, and if all right it is carried to the next 
room, where it is nailed up and the corners 
smoothed off, and it is ready for shipment. The 
most of the packers are Chinamen, and, as usual, 
they become very expert at the business, putting 
up from ten to twelve boxes a day. White men 
(ill the responsible stations, it evidently being con¬ 
sidered necessary to keep a close and vigilant 
watch over the “heathen” to keep him from re¬ 
sorting to “ ways that are dark.” Occasionally a 
box goes back to the packer and is upset on his 
table as a gentle reminder that first-class work must 
be done all the time. The box lids are branded 
by a powerful cylinder press, run by horse-power, 
and it is rather amusing to a printer to watch the 
modus operandi of this coarse-grained printing. 
Checks are used in every department—a packer 
receiving a check for each box delivered at the 
scales. The whole business seems to be systema¬ 
tized thoroughly and moves along like clockw’ork. 
The work promises to last until Christmas or New 
Year’s before the whole crop is disposed of, but the 
favorable weather which the raisin-makers have 
been blessed with will facilitate operations, and if 
it continues for another month they will have most 
of the work done. 


Forced Merriment. 

Remarkable Effects of tiie Inhalation of 
Naphtha. 

A remarkable effect w r as produced the other day 
on some thirty young women employed at a large 
india-rubber works by inhaling the fumes of naph¬ 
tha used on the premises. One after another they 
began to dance, while uttering shrill peals of laugh¬ 
ter and throw ing their limbs about in extraordinary 
fashion. The infection rapidly spread among those 
who had not come under the influence of the naph¬ 
tha, and in a few minutes the whole place was in 
an uproar. The manager sent in all haste for half 
a dozen doctors. On their arrival 1 he excited work¬ 
women rushed on them, laughing like maniacs, and 
before they were aware of it these venerable practi¬ 
tioners were dragged and pushed into the work¬ 
room, w here they were forced against their will to 
join in the frantic dance, waltzing, polluting, jump¬ 
ing and whirling in spite of their vigorous pro¬ 
tests. On recovering from their surprise, they 
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made tremendous efforts to get away from the mad 
crowd. Most of the women had to be carried out 
by main force and conveyed home in cabs. On 
getting into the open air, their excitement gradu¬ 
ally calmed down; but work had to be suspended 
at the factory during several hours. 


Suspended Animation. 

Living for Weeks in a Trance Condition—The 
Case Descrihkd. 

A remarkable case of suspended animation is re¬ 
ported from a farm six miles northeast of Colum¬ 
bus, Neb. The victim is Miss Minnie Dishner, 
daughter of a farmer. She is a handsome and in¬ 
telligent girl, twenty-one years old. Monday morn- 
, ng October 26, she arose and assisted with the 
washing, but about noon complained of severe 
headache and unusual drowsiness, which became 
so oppressive that she was finally overcome alto¬ 
gether. She lay down, and at once dropped off into 
a heavy sleep. After several hours her mother at¬ 
tempted to awake her, but found it impossible. 
The girl seemed to hear her mother’s voice, and to 
try to rise, but was helpless. As if by a prodigious 
effort of will power, she finally struggled to her feet, 
opened her eyes, and tried to speak. Her lips 
moved convulsively, but no sound was uttered. 
She was powerless to move her body, and in a few 
moments she again fell on the bed and relapsed 
into a comatose condition, in which she has re¬ 
mained ever since. Her limbs are as rigid and 
cold as a dead person’s and she has not eaten food, 
spoken nor moved in the three weeks that have in¬ 
tervened. For the past few days she has wept at 
frequent intervals, the tears trickling silently down 
her cheeks. This, and the faint evidence of breath¬ 
ing and pulse are the only signs of life that have 
been exhibited. All medical devices to arouse her 
have proved unavailing. The family have kept the 
matter quiet, and visitors are not allowed to see 
the unfortunate sleeper. 


Egg Festivals. 

Manner of Their Observance in the Celestial 
Empire. 

To the traveler who affords himself time for leis¬ 
urely observation of the countries in which he trav¬ 
els, there is a peculiar fascination in the common? 
every-day life of the streets of every Chinese village, 
not only because of its many quaint and picturesque 
features, but also as affording curious glimpses of 
parallelism with or contrast to the customs of the 
Celestial Empire and other lands. 

There is at least one custom which the Chinese 
observe in common with almost every nation under 
the sun—namely, that of giving and eating hard 
boiled, dyed eggs at the spring festival. Some of 
these are artistically painted by hand, with elabo¬ 
rate mythological subjects. They are only to be ob¬ 
tained just at the time of the festival, and though 
the markets were well supplied with these just at 
Eastertime, I found it impossible to procure any a 
few weeks later, as the egg merchants had no no¬ 
tion of supplying such things out of the proper 
season. , 

Another variety of egg festival is celebrated dur¬ 
ing three days in the beginning of February, when, 
as on our own Shrove Tuesday, everybody, rich ancl 
poor, is supposed to eat pancakes. Again, at 
Ningpo, on the 5th of May, I noticed that every 
one seemed to be feasting on hard-boiled eggs, 
which, i was informed, was done with a view to 
averting headache in the ensuing twelvemonth—an 
appeal to luck akin to our custom of eating Christ¬ 
mas pies with the same view toward the coming 
year. But the giving of hard-boiled red eggs is ob¬ 
served throughout China on the birth of a child, or 
the recurrence of Its birthday, and seems to be the 
recognized symbol of good fortune. 


The Proper Weight of Man. 


Prof. Huxley gives the following table of what a 
full-grown man should weigh, and how this weight 
should be divided: Weight, 154 pounds. Made up 
thus: Muscles and their appurtenances, 68 pounds; 
skeleton, 24 pounds; skin, 10 1-2 pounds: fat, 28 
pounds; brain, 3 pounds; thoracic viscera, 3 1-2 
pounds: abdominal viscera, 11 pounds; blood which 
would drain from body, 7 pounds. This man ought 
to consume per diem: Lean beefsteak, 5000 grains; 
bread, 6000 grains; milk, 7000 grains; potatoes, 
3000 grains; butter, 600 grains; and water, 22,900 
grains. His heart should beat 75 times a minute, 
and he should breathe 15 times a minute. In 24 
hours he would vitiate 1750 cubic feet of pure air to 
the extent of 1 percent.; a man, therefore, of the 
weight mentioned ought to have 800 cubic feet of 
well ventilated space. He would throw off by the 
skin 18 ounces of water, 300 grains of solid matter, 
and 400 grains of carbonic acid every 24 hours, and 
liis total loss during the 24 hours would be 6 poun Is 
of water and a little above 2 pounds of other 
matter. 

In this connection we read that Dr. Schweninger, 
of Munich, has discovered a new mode of reducing 
the bulk of the human frame. It is, never to eat 
and drink at the same time, but to let two hours in¬ 
tervene. He has, it is said, cured Prince Bismarck 
of a tendency to obesity in this way. 

Fat people have now their choice between four 
systems: 1 . The original Banting, which consists 
of eating nothing containing starch, sugar, or fat. 
2. The German Banting, which allows fat, but for¬ 
bids sugar or starch. 3. A Munich system, which 
consists of being clothed in wool and sleeping in 
flannel blankets instead of sheets. 4. Not eating 
and drinking at the same time. 


The Approach of Age. 


How Tears Give tiie Face an Old Appear¬ 
ance. 

The approach of age shows itself about the eyes. 
Lines come faintly at first, then deeper, until the 
incipient crow’s feet are indicated, developed and 
revealed. The woman who, looking in her glass, 
sees these fatal lines diverging from the outer cor¬ 
ner of her eyes knows that she has reached an era 
in her life. * Sho recognizes it with a sigh, if she be 
a vain, a lovely, or a worldly woman; with a smile, 
perhaps, if she has children in whom she can live 
her own youth over again. But it can never be a 
gay smile; none of us, man or woman, likes to feel 
youth—that precious possession—slipping away 
from us. But we should never be on the lookout 
for crows’ feet or gray hairs. Looking for them is 
sure to bring them, for thinking about them brings 
them. Tears form a part of the language of the 
eye, which is eloquent enough when sparingly 
used, and which should be sparingly used for other 
reasons than that of adding to their mute elo¬ 
quence. Tears are a disfiguring expression of emo¬ 
tion, and those who get in the habit of weeping 
over every small vexation do much to acquire a 
careworn, miserable expression, and are sure to 
look old before their time. Excessive weeping has 
been known not only to injure, but actually to 
destroy the sight. Few women look pretty or 
even interesting, in tears, though it has long been 
a pleasant fiction in poetry and romance to sup¬ 
pose that thev do. Many women, some men, most 
children make most disfiguring and distorting 
grimaces while crying, and the lady who thinks 
she can work upon a man’s feelings by a liberal 
display of tears should carefully study a becoming 
mode of producing them before her looking-glass. 
Grimaces soften no heart, and tears accompanied by 
the usual distortions have a hardening effect if not 
a visible one. In a prettily written work, now prob¬ 
ably out of print, purporting to be the story of the 
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life of one of Milton’s wives, the author makes the 
poet say of his wife’s eyes, after cryimr, that they 
resemble “the sun’s clear shining after the rain,’’ 
a very pretty natural object indeed, but during the 
rain itself the observer is not inclined to be compli¬ 
mentary. 


Epitaphium Chemicum. 


1791. 

Here lietli to digest, macerate, and amalgamate 
with clay, 

In balneo arenro, 

Stratum super stratum, 

1 he residuum, terra damnata. and caput mortuum 
OF A CHEMIST. 


A man who in his earthly Laboratory 
Pursued various processes to obtain 
The Arcanum Vitve, 

Or the secret to Live; 

Also the Aurum VitvE, or 
The art of getting, not making, Gold. 
Alchemist-like, lie saw all his labor and projection, 
As mercury in the fire, evaporated in fume. 
When he dissolved to his first principles, 

I le departed as poor 
As the last drops of an alembic. 

Though fond of novelty, he carefully avoided 
The fermentation, effervescence, and 
Decrepitation of this life. 

Full seventy years 
His exalted essence 

Was hermetically sealed in its terrene matrass; 
But the radical moisture being exhausted, 

The Elixir Vitro spent, 

And exsiccated to a cuticle, 

He could not suspend longer in his vehicle: 

But precipitated gradatim, 

Per campanam. 

To his original dust. 

May the light above. 

More resplendent thairBolognian phosphorus, 
Preserve him 

From the athanor, empyreuina, and 
Reverbe atory furnace of the other world; 
Depurate him from the froces and scoria of this; 
Highly rectify and volatilize 
His ethereal spirit; 

Bring it safely out of the crucible of earthly trial, 
Place it in a proper recipient 
Among the elect of the Flowers of Benjamin; 
Never to be saturated till the general resuscitation, 
Deflagration, calcination. 

And sublimation of all things. 


Great Fires of History. 

Conflagrations in New York, Chicago, and 

. Boston—Other Cities Destroyed. 

New York has had its share of the great fires of 
history. As far back as 1741 there was a conflagra¬ 
tion which was traced to incendiaries, aud seven 
persons were hanged. In 1776 a fire destroved 403 
houses in Broadway, laying an eighth of the city in 
^shes. Two years later flames which started on an 
East River wharf destroyed 300 buildings. In De¬ 
cember, 1804, forty warehouses in Wall and Front 
Streets were burned. The conflagration of 1S35 
destroyed the business portion of the city east of 
Broadway and north of Wall Street. Six hundred 
and forty-eight large warehouses were burned, and 
the loss was estimated at $18,000,000. I n July, 1845, 
the same district was visited bv another lire, at¬ 
tended with a loss of $5,000,000. In 1848,500 houses 
in Brooklyn were destroyed by fire. 

San Francisco was destroyed by fire about twice 
a year regularly from the time of the discovery of 
gold in 1849 till 1852, owing to the crowded condi¬ 
tion of the wooden houses. Columbia, the capital 
of South Carolina, was burning when Sherman en¬ 
tered it, February 17, 1865, and very little was saved. 
Richmond was fired when the Confederates evacu¬ 


ated it in April, 1865, and the entire business por¬ 
tion of the city was burned. Charleston, S. C., was 
reduced to ashes in 1S61 by an accidental fire, and 
in 1805 there was a fire, followed by an explosion 
of a war powder magazine, and 200 persons were 
killed. Portland, Me., was half destroyed on July 
4, 1806, by a fire which started from the explosion 
of a fire-cracker. 

The most destructive conflagration which ever oc¬ 
curred in the United States was that of Chicago, 
October 8-10, 1871. It broke out in a shed near the 
lumber yards in the southwest part of the city. 
The legend is that Mrs. O’Leary’s cow kicked over 
a lamp when young people went out to milk her at 
night in order to make an oyster stew. The con¬ 
flagration swept over 2,100 acres, destroyed 17,450 
buildings, and 98,500 persons were made homeless. 
Two hundred people were burned or killed bv fall¬ 
ing buildings. The loss was $198,000,000. 

Boston was, in 1872, visited bv a conflagration 
second in extent only to 'hat in Chicago. It began 
November 9 and ended November 11. Seventy 
acres were burned over, and 800 buildings de'- 
stroyed. The value of the property burned was 
$80,000,000. Fifteen lives were lost. It was said to 
have been started by a hod-carrier dropping a coal 
from his pipe. London, Paris, Yeddo, Constanti¬ 
nople, Moscow, Copenhagen, and Cartilage, Bag¬ 
dad, and Nineveh have also been licked up bv 
flames in their time. 


Reviews of New Books. 

Notice to Publishers. 

Special arrangements have been made to have all new 
books sent us carefully reviewed by specialists. 


The Physician’s Visiting List. 

For 1886—Published by P. Blakiston, Son & Co., 
Philadelphia. We take pleasure in directing phy¬ 
sicians to this admirably prepared pocket-book. 
Just such information as a physician should have 
with him is contained in this little volume. A val¬ 
uable table on poisons and antidotes: Marshall 
Hall’s Ready Method in Asphixia; the metric 
system of weights and measures compared with the 
apothecaries’ weights, etc.; the size of dose of the 
various medicines given in the French and English 
system; Sylvester’s method for producing artificial 
respiration; a list of new remedies, and a daily cal¬ 
endar for physicians to enter their engagements, 
etc., are contained in this pocket-book. ^No phy¬ 
sician should be without it. 

TnE Anglo-Saxon Dictionary. 

We have had the satisfaction of examining the 
unique and rare work published by A. 8. Barnes 
& Co., of this city. Those who do iiot know what 
the old Anglo-Saxon language is, in its unadulter¬ 
ated form, would be struck with amazement in run¬ 
ning through the columns of this dictionary and 
carefully noting its strange words from which our 
own familiar English had its rise. The offspring 
has very little family resemblance to its progenitor. 

Although this work is credited in due form to the 
regular editors, Messrs. Harrison & Baskervill, we 
happen to know that its accuracy of typography, 
as well as general excellence in other respects, 
must be credited to the painstaking care and crit¬ 
ical ability of Thomas P. Peabody of this city, who, 
perhaps, has no equal in this or any other country 
as a dictionary compiler and critic. 

A Word-Book of Synony’ms. 

This beautiful book, published by Hurst & Co. 
of this city, is also from the pen amWliscriminating 
judgment of Mr. Peabody, who has put into a con¬ 
densed form the best work of the kind, without 
doubt, extant. No student, especially one who 
writes for the public, should neglect to secure a 
copy of this valuable help. 
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LIFE AND THE BIOPLAST. 


BY REV. JOS. S. VAN DYKE, D. D. 


II. 

In entering upon a formal refutation cf the mechanical theory of life, we are 
prepared to make a few concessions: 

1. We concede that the bioplast—a transparent, gelatinous substance, appar¬ 
ently structureless, seemingly the same in every plant and every animal, originating 
in a pre-existing bioplast, dispersed through all tissues, constituting a large part of 
every living organism, throbbing continuously, thrusting out one portion of itself 
beyond another, etc.—is capable of absorbing nutrient matter, which by some inex¬ 
plicable process is instantaneously converted into living matter'; forming a cell- 
wall and developing a nucleus, and within this a nucleolus; that of the nutrient mat¬ 
ter transmuted first into living matter and then into formed matter, it constructs 
nerves, arteries, veins, tendons, brain, bone, etc.; that it is capable of reproduc¬ 
tion by self-division, the division being sometimes through the nucleus, and some¬ 
times not; that without a cell-wall, and even without a nucleus, it can live, move, 
and transform pabulum into living matter; that it is a morphological unit—that 
is, it is an ideal unit of the parts of the structure of plants and animals, not an 
elementary unit of the “ vital force,” of the personality, in these organisms. 

2. We concede all that Dr. Lionel S. Beale (whose knowledge of the bioplast 
exceeds that of Prof. Huxley, of Prof. Bain, of Prof. Tyndall—indeed, of the en¬ 
tire host of materialists) says in “Protoplasm, or Matter and Life,” a volume well 
worthy of careful study. He affirms: 

“Nothing that lives is alive in every part.” Page 181. 

“ It was shown that upon it [living matter] all growth, multiplication, con¬ 
version, formation, and, in short, life, depended.” Page 184. 

“ The ultimate particles of matter pass from the lifeless into the living state, 
and from the latter into the dead state suddenly.” Page 185. 

“ Of the matter which constitutes the bodies of man and animals in the fully 
formed condition, probably more than four-fifths are in the formed and non-living 
state.” Page 187. 

“No language could convey a correct idea of the changes which may be seen 
to take place in the form of one of these minute particles of bioplasm, when alive.” 
Pago 207. 

“Though nuclei and nucleoli are living matter, they do not undergo conver¬ 
sion into formed matter, except as regards the very thin envelope.” Page 212. 

“The living matter, with the formed matter upon its surface .... is the 
anatomical unit, the elementary part, or cell.” Page 217. 

“Each mass of bioplasm increases in size by the absorption of nutrient mat¬ 
ter.” Page 221. 

“ What is essential to the cell is matter that is in a living state—bioplasm, 
and matter that has been in the living state—formed material. With these is 
associated a certain proportion of matter in solution, and therefore not visible, but 
which is about to become living—the pabulum, or food.” Page 225. 

“The new centers (nuclei) may divide and subdivide, as well as originate 
anew in already existing bioplasm; but bioplasm destitute of nuclei and nucleoli 
may divide, so that these bodies are not essential to the process.” Page 233. 
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“ If we could only make fluid flow through the cell after its death uninter¬ 
ruptedly in the same direction, and with the same force as it is made to flow dur¬ 
ing life by the action of the living matter, ciliary movement, I think, would con¬ 
tinue, although the living matter of the cell was actually dead.” Page 238. 

“ At every period of life in every part of the body, separated from one another 
by a distance little more than 1 - D 1 j nr of an inch, are little masses of living matter 
which are continually absorbing nutrient materials, and undergoing conversion 
into structures.” Page 304. 

Dr. Beale, who is competent authority in reference to the marvelous powers of 
the bioplast, is a determined opponent of materialism and of the mechanical theory 
of life, as any one on examining his able work will soon perceive. 

3. There is mechanism in every living organism, from the trilobite to the 
elephant, from the lichen on the ice-fields of the arctic zone, or the algse in springs 
whose temperature is 200° Fahr., to the philosopher in the process of constructing 
a new theory of light, or to the theologian reverently bowing at the fool stool of 
The Unfathomable. 

We deny that the following statements have been established by satisfactory 
proof: 

1. Matter may possess spiritual properties. We affirm, on the contrary, that 
the properties of matter are material, being such as are included in the commonly 
accepted conception of matter. 

2. Life is mere mechanism; “ living things are machines in motion.” We 
affirm: No one has proved that the several tissues of living organisms become 
mutually adapted to each other by the operation of purely physical forces. The 
ultimate arrangement in adult animals must have been foreseen. Preparation for 
the attainment of a definite purpose must have been made before tissue of any 
kind was produced. The materialistic hypothesis fails utterly in explaining how 
each part became so nicely adjusted to every other part. Though some of the 
phenomena of life can be explained by mechanism and some by chemistry, the 
ultimate results require the hypothesis of “ vital force,” distinct from and superior 
to mere physical forces. More is included in the term life than is contained in 
the aggregate of elemental units. The formation and growth of tissue—the build¬ 
ing up and breaking down, addition of matter thereto and removal of matter there¬ 
from—cannot be fully explained by mechanics and chemistry. The movements 
in and by organized beings are unlike anything that is known to occur in non-liv¬ 
ing matter. Growth by the assimilation of food taken within is totally diverse 
from growth by accretion. Attraction cannot account for the passage of nutrient 
matter toward and into the living matter; and no known physical force is compe¬ 
tent to transmute this nutrient matter into living matter, the elements being not 
only rearranged, but so far altered that compounds which may be detected in the 
nutrient matter are not present in the living matter. The physical and chemical 
changes of which we have knowledge are totally dissimilar to the changes which 
are designated by the term life. In not one single instance have the phenomena 
of a living organism been explained by physical forces. Those who believe in 
“molecular modifications” have not explained what they mean by the expression, 
nor have they shown us what agencies produce these “molecular changes.” It 
has not been proved that life is in absolute dependence upon mechanics; nor has 
it been proved that no forces are operative in the formation of bodily structures 
except material forces, nor even that these forces act exclusively through the bio¬ 
plast. Certainly the matter of man's body is arranged, directed, and controlled 
as material forces nowhere else direct and control matter. The matter of the 
human organism comes and goes; the power remains substantially unchanged. 
Vital force suspends the action of chemical affinity; it defies the force of gravita¬ 
tion, carrying material to the top of the tallest cedar. It even controls electrical 
currents. Are such results possible to mere aggregations of infinitesimal bioplasts, 
no one of which has any discoverable organism, or any machinery whatsoever? 

3. We deny that, “If an entirely organless mass of matter may have life, 
either actual or potential, then life must be molecular arrangement eifected by 
ordinary forces.” If the bioplast is structureless—which has not been proved, and 
is apparently almost inconceivable—then it is seemingly indispensably necessary to 
assume the existence of a vital force if the phenomena are to be satisfactorily ex- 
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plained. If we are to concede, as we are assured we rnnst, that the organless con¬ 
dition of the bioplast is proved by the fact that the most powerful microscope fails 
in detecting any organism, then, as is apparent, the difficulties are greatly aug¬ 
mented, instead of being diminished. Can an organless mass build up a compli¬ 
cated organism? In degrading the bioplast to such an extent as to characterize it 
as a structureless mass, its warmest friends have seemingly tempted us to pro¬ 
nounce it totally unequal to the arduous tasks imposed upon it. Admitting, how¬ 
ever, that a “ totally organless mass may have life,” inconceivable as it seems, does 
it follow that life is necessarily iC molecular arrangement effected bv ordinary 
forces”? We are compelled to say we do not see that it does. May it*not be an 
independent “force”? Moreover, it seems like labor lost to take so great pains 
in attempting to prove that infinitesimal masses of bioplasm are the elementary 
units of life, and then, after striving to induce us to accept this as an ultimate 
fact, immediately proceed to assure us that after all life is not an aggregate of bio¬ 
plasts, but is a particular arrangement of the atoms of ordinary matter, the ar¬ 
rangement being effected by “ ordinary forces”—that is, as we suppose, bv some 
one or more of the physical forces. Has it been proved that physical forces are 
capable of so arranging the molecules of matter as to impart life to them? No. 
Has it been proved that the only difference between a living and a dead organism 
is the way in which the molecules are arranged? No. Has it been proved that 
physical forces can originate life by arranging material molecules in a particular 
way? No. Has it been proved that at the death of an organism some extraordi¬ 
nary force has prevented these “ ordinary forces” from acting any longer as they 
have acted since the birth of the organized being? No. If these ordinary forces 
act in a certain way for a protracted period, what prevents them from continuing 
to act in the same way? Seemingly, if life is not an independent force, there 
must be some force whose nature is as yet unknown beyond the simple fact that it 
controls “ ordinary forces” to the extent of preventing them from continuing the 
existence of the living organism. So, then, if life is not an extraordinary force, 
death, apparently, must be so regarded. 

4. We deny that bioplasts can perform their marvelous work without a direct¬ 
ing agency. We affirm: If bioplasts build up all living organisms, there must be 
in every organism a power which directs their wording, or there must be an intel¬ 
ligence over and above the kingdom of life, which intelligence employs bioplasts 
as instrumental agents in constructing organisms. If, as we believe, there is a 
directing agency in every organized being, we see no objections to denominating it 
life. If there is not a directing agency in every organism, then quite manifestly 
there must be such an agency external to each—God must be “ working all in all.” 
An organization without an organizer is seemingly an impossible conception. Life 
is an independent entity, owing its existence to the same cause which originated 
matter; or God, without the intervention of a secondary agent, is the life of the 
universe. The latter, or pantheistic conception, finds its refutation elsewhere, 
leaving reason free to assert: If bioplasts build up living organisms, something, 
which we may as well denominate life as anything else, must direct their working. 


SLEEP—DEATH. 


BY J. G. BURROUGHS. 

There are two systems of motion in the animal economy—the voluntary and 
the involuntary; whilst in the vegetable there is but one system—the involuntary. 
It is this additional system in the animal economy that constitutes one of the 
marked and essential differences between the animal and vegetable. 

In creation, the vegetable was the first vital organism to make its appearance 
upon the theater of action, various schools of philosophy to the contrarv notwith¬ 
standing. Its basis was mineral, or inorganic matter, a basis without motion. 
Upon the vegetable kingdom, as a basis, was built the animal economy. This no 
philosopher can successfully deny. 

Sleep, m the animal economy, is the cessation of voluntary motion. All the 
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voluntary organs are then at rest. The will-power is no longer at work. It may 
see visions and dream dreams, but it has no power over the body. In sound sleep 
the body is motionless; hence death is often spoken of, in the Scriptures, as a 
a sleep. There is a striking similarity. Sleep and death are much alike in the 
two following particulars, viz.: 

I. The motionless condition of the body. 

II. The unconsciousness of the mind to what is occurring or going on around 
the body. 

In these two particulars sleep is a fit representative of death. In sound sleep 
the body is wholly unconscious, but the mind is active. So in death. The body 
is wholly unconscious, but the mind remains active. But there is a vast difference 
between sleep and death. This difference may be explained in a few words. Sleep 
is the cessation of the voluntary system of motion. Death is the cessation of the 
involuntary system of motion. Vegetables never sleep. They die. Their closing 
and folding up is for a different purpose. It is for the digestion and assimilation 
of food taken into the vegetable system during the hours of opening. 

In the cessation of the involuntary motion, there is, of course, in the animal, 
a cessation of both systems of motion. The voluntary organs of motion, or, in 
other words, the organs of voluntary motion, are under the control of the will, 
whilst the organs of involuntary motion are under the power of law only. The 
organs of involuntary motion are the heart, lungs, and general circulatory system. 
These all continue active from the first inception of life to the end of life—the 
life of the body. They are, therefore, busy through the hours of sleep and wake¬ 
fulness, sickness and health, labor and rest. With them it is perpetual motion. 
There is no rest to these organs until the heart ceases to pulsate. Their rest is 
death. It is very different with the voluntary organs. Their rest is sleep—a tem¬ 
porary cessation from labor. Sleep is sweet and refreshing. It is produced by the 
predominancy of the involuntary system over the voluntary, and, vice versa, wake¬ 
fulness is the predominancy of the voluntary system over the involuntary. 

The involuntary system of motion is the bond of organic union with the 
source of life. Hence, when this bond of union is destroyed, death is the result. 
In the vegetable, this system of motion constitutes the bond of organic union with 
the mineral kingdom—the source of vegetable life. In the animal economy, this 
same system constitutes the boncl of organic union with the vegetable—the source 
of animal life. As the mineral kingdom forms the basis of vegetable life, so the 
vegetable kingdom forms the basis of all animal life. Hence, the vegetable pos¬ 
sesses two natures—the vegetable nature, which is peculiarly its own, and the min¬ 
eral nature. The animal also possesses two natures—the animal, which is pecul¬ 
iarly its own, and the vegetable nature. 

Man possesses three natures—the vegetable, animal, and human. The human 
nature is peculiarly his own. 

The cessation of involuntary motion, as we have already seen, is death, to 
either vegetable, animal, or man, because its cessation is the end of organic union 
with the source of life. 

Sleep, then, is a cessation of all voluntary motion. Death is a cessation of 
all involuntary motion. In the animal and vegetable this cessation ends all. Not 
so with man. Man possesses a nature that is above the two former. He has a 
nature but a little lower than that of angels. He has a nature peculiar to him¬ 
self, and essentially different from those below him. When, therefore, the in¬ 
voluntary motion ceases with him, the organic union with the source of life is 
dissolved, as with the vegetable and animal, but he does not cease to exist. In 
this dissolution body and spirit are separated. The body passes to dust, while the 
spirit passes to realms of life and consciousness until the grand awakening and re¬ 
union of parts. 

From all the foregoing it is evident that the commonly received definition of 
death is incorrect. We must give it a new interpretation—the cessation of invol¬ 
untary motion. 
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THE MEANING OF THE SOUND-DISCUSSION. 
Tiie Origin of Substantialism. 


BY THE EDITOR. 


Few readers of The Microcosm have failed to observe that the discussion of 
sound has been, and continues to be, a prominent feature in these monthly issues. 
The fact of making any one scientific theme an apparent hobby for continuous 
criticism, investigation and controversy in a monthly magazine, surely ought to 
have some special meaning or unusual signification which would not appear to the 
uninitiated, but which should be susceptible of an explanation that will justify 
a proceeding so unique and out of the line of ordinary journalism. We propose, 
therefore, to give an explanation in this paper which we believe will fully justify 
so anomalous a proceeding to the judgment of every unbiased reader; and if we do 
not succeed in convincing such readers that the importance of this persistent 
discussion of sound has not been overestimated by the management of The Mi¬ 
crocosm, we shall consider ourself very badly mistaken. And furthermore, if we 
do not, by the time we close this editorial, satisfy the attentive reader that this 
same dry, uninteresting, and apparently monotonous discussion involves matters of 
infinite importance to all classes of mankind, even outside of scientific circles, we 
shall freely confess our inability to form any true estimate of what constitutes val¬ 
uable discussions for a scientific, philosophical, and general magazine. 

This surprise at so much writing upon the sound-question has not been con¬ 
fined to new readers of The Microcosm. There are many persons, even among 
substantialists, who do not yet grasp the full scope and signification of the present 
sound-controversy, many of them asking with the utmost sincerity: Suppose the 
present undulatory theory of sound be true, how would such fact interfere with 
the great truths and principles of the Substantial Philosophy? Such questions 
have frequently been put to us by persons who do not hesitate to accept Substanti¬ 
alism as the foundation of all true science, philosophy, and religion. But mani¬ 
festly those who can conscientiously ask such questions have not yet been fully 
initiated into the basic ideas upon which the new philosophy has been founded. 

If there is one proposition more than another, upon which Substantialism, as 
a system of philosophical belief, depends for its very existence, it is that every nat¬ 
ural force or phenomenon-producing cause, by which our sensuous consciousness is 
affected or our reason addressed, is and must in the nature of things be a substan¬ 
tial entity . It matters not whether such entities are material or immaterial sub¬ 
stances, if they only produce effects which constitute the basis of a rational concept 
or in any manner affect our sensuous recognition, they must be objective and 
actual entities, as really substantial as is the water which turns the wheel or the 
steam which moves the piston. Indeed, the water which turns the wheel would 
be absolutely powerless to produce any effect, except for the equally substantial 
though immaterial force of gravity, which pulls the water to the earth; while the 
steam or aqueous vapor which moves the piston would be as ineffectual for such 
work as would be a London fog, but for the substantial mechanical energy stored 
up in this confined vapor by the equally substantial force of heat. Thus we catch 
a glimpse of the very foundation principle which led to the Substantial Philosophy. 
(See “ Problem of Human Life,” page 36.) 

That substantial entities, even in the physical realm, can be immaterial as well 
as material, was the very first generalisfation which led to Substantialism. Such a 
broad duality and such a natural classification of the entities or objective existences 
of the universe was essential even to the very first step toward a universal Sub¬ 
stantial Philosophy. That this broad classification is one of the great axioms or 
self-evident truths of the universe, we will try to make plain to the reader in sub¬ 
sequent papers, if not in this. 

Since, therefore, our general proposition, that every phenomenon-producing 
cause by which our sensuous or rational observation can bo addressed must be an 
entity, lies at the very foundation of the Substantial Philosophy, it becomes entirely 
plain that to leave sound out of the category of the substantial forces would be to 
open the floodgate of logical objection to the entire system of reasoning upon which 
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the new doctrine of Substantialism is founded. For most surely if sound is a 
mere undulatory motion of the particles of the air, or of other body which con¬ 
ducts it, and consequently is not an objective thing or entity, of what, use would it 
be to urge considerations in support of light, or heat, or magnetism, or electricity, 
or any other form of force as necessarily anything more than the analogous vibra¬ 
tory motion of the material particles involved? 

Surely Huygens was. right in assuming, and Newton was right in finally ac¬ 
cepting the undulatory theories of light and heat which so logically grew out of 
the universally conceded wave-motion theory of sound, even though the former 
philosopher had to invent an all-pervading ether out of which to manufacture light 
and heat waves in order to complete the parallel. Manifestly, if one sensation- 
producing cause (sound) is absolutely known to be mere wave-motion, as was at 
that time universally conceded, it was every way right and logical to conclude that 
the two other sensation-producing causes (light and heat) should consist of the 
wave-motion of some other material body. Indeed, we do not see how it could 
have been avoided, or how Newton could consistently have held out against the 
views of Huygens as long as he did in trying to maintain his material emission 
theory of light, with its most intimate analogue (sound) nothing at all but the 
wave-motion of some material substance. And how natural that other physicists, 
such as Tyndall, Helmholtz, Sir Wm. Thomson, and modern scientists generally, 
should be driven by the logical necessity of the case to include electricity, magnet¬ 
ism, and gravitation in the same category of modes of molecular motion. 

We have always been unable to see the least bit of logical reason in the substi¬ 
tution of a material “ jelly"-like ether having the property of “inertia,” as Prof. 
Tyndall describes it, for Newton's material light-particles having similar inert 
properties. Suppose this inert ether actually to fill the space between here and 
the sun; it is impossible for a vibratory or wave-motion to be produced in such a 
mass of ether on this earth without the exertion of a mechanical force proceeding 
from the sun sufficient to overcome this ethereal inertia. Hence, whatever me¬ 
chanical energy it takes to produce this agitation of the ether , called light, at the 
sun's photosphere, must travel ninety-five million miles and be actually present here 
as a real (and as reason ought to teach us) substantial energy or force in order to 
stir or displace this inert material substance called ether. Surely no inert material 
substance can move itself. 

Then, if there is the slightest reason in support of the supposition that light, 
here on the earth, consists of the wave-motions of an inert ether extending to the 
sun, it follows that the substantial mechanical energy which has to come all the 
way from the sun here in order to agitate this inert mass, might just as well be 
considered the light itself, and thus save such a useless circumlocution. Surely 
these waves or pulses of mechanical energy, sent off from the sun, ninety-five mil¬ 
lion miles away, in order to agitate the ether on the earth and throw it into undu¬ 
lations, ought itself to produce just as good “ waves of light” as would the mate¬ 
rial ether after it was thus thrown into undulations by the previously present 
energy or force which produced them. 

And further, if waves are actually needed, as the undulatory theory teaches, 
by which to explain certain phenomena of light, particularly in spectrum analysis, 
that cannot be explained by corpuscular emissions as held by Newton, such as con¬ 
vergence, dispersion, aberration, refraction, diffraction, reflection, calorescence, 
fluorescence, phosphorescence, etc., why in the name of simple science do not these 
theorists accept our suggestion of the mechanical force or energy itself, which must 
be present from the sun in order to produce these ethereal undulations, and merely 
suppose, which is so easy to do, that light, as a real substantial force, is issued 
from the sun in the form of pulses, waves, or spherical shells? Surely the waves 
of light-force itself ought to serve the same purpose, in solving luminiferous prob¬ 
lems, that the waves of ether or some other supposed substance would serve, which 
cannot be thrown into undulations or displaced at all without the previous pres¬ 
ence of this very mechanical force which the present theory so absurdly ignores! 

Such is a specimen of the endless involvement in which wave-theorists find 
themselves, in their roundabout efforts at explaining physical difficulties by in¬ 
venting waves of material ether, when waves of this very light-force, which is re¬ 
quired to shake the ethereal mass, would have answered every purpose! 
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But physicists did not stop their undulatory innovation with light and heat 
based on the then inexplicable appearances in sound as a mode of motion. Even the 
force of cohesion, which, in holding the minutest portions of an inert body together, 
seems to be static or still force, had to be changed to another mode of motion to suit 
the prevailing tendency of physics; and the only way such a marvelous scientific feat 
could be accomplished was to invent, as the counterpart of ether, the notion that 
all material bodies were composed of ultimate molecules and atoms which are nor¬ 
mally many times their diameters apart, and that, as the result (or possibly the 
cause , who knows?) of cohesive force, such molecules and atoms are in continual 
agitation among themselves, and inherently bombarding each other. 

Tins materialistic theory that molecules and their inherent motion consti¬ 
tute all there is in a living body, is one of the most mischievous, as well as one of 
the weakest, doctrines ever taught for science. The very notion that the ultimate 
material molecules of a body are normally separated hundreds of times their diame¬ 
ters apart, and that they are inherently in ceaseless motion. Hying hither and 
thither, without some real and substantial force filling the spaces between them, as 
the medium of motion or the cause of such movements, is so puerile and irrational 
a supposition that it is simply inconceivable how physicists of sufficient intellectual 
capacity to conduct a scientific experiment could have fallen into it, much less 
have been satisfied with it after it had been adopted. Let us illustrate: 

Had the inventor of the molecular theory chanced to see a simple enlargement 
of his idea exhibited by some ingenious mechanic, in the shape of a thousand 
cannon balls flying with an enormous velocity hither and thither, criss-cross, and 
every way throughout a ten-acre field, at the same time constantly clashing with 
each other and glancing off in new directions, but with no let-up to their pell-mell 
bombardment, is it supposable for one moment that, as an intelligent investigator, 
he would not have suspected that such movements of inert material masses must of 
necessity be produced by some substantial energy-producing cause, such as that of 
compressed air, steam, gunpowder, tensioned springs, or other source of adequate 
mechanical power? AVould he, with less logical intuition and acumen than the 
most untutored savage, look on at such a marvelous exhibition of mechanical 
energy and skill, and without even a grunt of reflective inquiry, not suspect that 
an invisible but substantial cause, as real as the cannon balls themselves, was doing 
all this work of hurling them with such force and velocity, and without which it 
would have been impossible for them to move at all? 

It seems to us that a child old enough to walk would suspect, on seeing an ex¬ 
hibition of this kind, that some power would be necessary, even if invisible, to 
produce such wonderful physical results, and at the same time that such motions , 
in the nature of things, cannot be the power or energy which produces them! Yet 
the originator of the molecular theory simply pushed this very exhibition of can¬ 
non balls so far back into the invisible as to satisfy his intellect that the reduced 
missiles, which he now terms molecules and atoms (just as inert and incapable of 
moving themselves or of being moved without adequate force as would be cannon 
balls or even mountains), actually propel themselves without any substantial cause, 
or else that they generate, by their motion, the very force by which the motion is 
produced! 

The chased and wearied ostrich which solves the problem of its pursuer and 
annihilates the hunter by thrusting its own puny head into the sand, deserves 
credit for logical perspicacity, compared with the scientific investigator who can so 
far reduce the size of these flying cannon balls, by shutting out the light of reason 
from the problem, as to believe that by their motion they generate the force that 
moves them, or else that they move themselves inherently without any outside 
mechanical force or energy by which to overcome their inertia. 

It was Sir Isaac Newton himself who really originated this peculiar molecular 
idea when he attempted to explain in the “ Principia the observed 174 feet a 
second of sound-velocity in excess of theory, by first supposing the air constituted 
of solid particles, each of a diameter of about one-ninth their distance apart. He 
then supposed that the time for the passage of sound through the air was all con¬ 
sumed in traversing these spaces between the solid molecules, and consequently 
that the sound-pulse passes through these molecules instantaneously, thereby 
causing the pulse to gam enough on the formula of atmospheric density and elas- 
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ticity to equal observation, and thus explain the discrepancy of 174 feet a second. 
(See “ Principia,” page 368.) 

This singular explanation by the greatest scientific investigator of any age, 
was probably the foundation of the present molecular doctrine, which has been 
since carried out by Dalton and others. Yet the whole thing, as thus initiated by 
Newton, is calculated to provoke one's amazement, if not one's amusement, at its 
strange incongruity. Let us look into its teaching for a moment. 

In the first place, it is clear that Newton had no true conception of sound- 
propagation through any medium except air, and of this latter the reader will soon 
be able to judge. He actually supposed that sound traveled through solid bodies 
instantaneously, since this erroneous belief was the basis of his attempted explana¬ 
tion of the 174 feet discrepancy between the observed and the calculated velocity 
of sound. But we will let this pass, and consider the probable value of his au¬ 
thority as a sound-expert, based on the merits of his novel explanation as to atmo¬ 
spheric sound-conduction. 

As the air is constituted of solid particles, separated by nine times their diam¬ 
eters, what is it that fills these spaces between the solid air-particles, since it 
cannot be air? If they are empty spaces, or contain nothing , how was the sound 
conducted by material wave-motion from one solid molecule to another, and with¬ 
out some substance as a medium, since sound does not travel at all in a vacuum? 
If there was some other gaseous substance filling these spaces between the hard air- 
particles, through and by which the sound was conducted in waves, what propriety 
was there in applying the density and elasticity formula for air to this inter-molec¬ 
ular substance by which theoretically to determine the velocity of sound? Surely 
this inter-molecular substance, whatever it was, should have first been isolated 
from the solid air-particles, its density and elasticity ascertained, and the great 
formula should then have been adjusted to it! What theoretic license to apply 
the formula of density and elasticity for air to absolutely vacant space, or else to a 
medium of which nothing is known, existing between the air-particles! 

But if this substance filling the spaces between the solid air-particles was also 
air in a rarified or highly gaseous form, why could not the solid particles of New¬ 
ton's theory have been dispensed with altogether; or, in other words, why could 
not the whole air get along without solid particles as well as the vast portion of it 
existing between them? Clearly, if the medium, filling the spaces between the 
solid air-particles, was something different from the air which is constituted of 
these very particles, according to Newton, then his whole formula based upon the 
density and elasticity of the air breaks down as a laughable miscarriage, since, ac¬ 
cording to his theory, the entire time of the travel of the sound teas consumed in 
passing through something that was not formulated at all—merely the S2)aces betiveen 
the air-particles! 

If, however, such solid air-particles had no existence in fact, but were only 
introduced by Newton as a provisional hypothesis to give a theoretic show of ex¬ 
planation for the observed excess of 174 feet velocity over the formula upon which 
the wave-theory of sound depended, what reason had Newton for objecting to the 
gelatinous ether of Huygens as an equally amiable attempt, without any facts to 
support it, to explain and defend the wave-theory of light? 

In addition to these overwhelming difficulties in the way of the very formula 
of density and elasticity upon which the wave-theory rests, there is no end to the 
list of perplexities that might be suggested. For example, if both the solid parti¬ 
cles and that nondescript medium which fills the spaces between them constitute 
air, what part in such a mixture do oxygen and nitrogen play in the manipulation 
of the solid particles? Or do the solid particles belong exclusively to one of these 
elements, and the inter-molecular medium, which is not solid, to the other? If 
so, how is it that the known proportion of one of oxygen to nearly four of nitrogen 
in our air is maintained, when the proportion of Newton's solid part of air is less 
than one to three thousand (in bulk) of the interstitial element? If, on the other 
hand, the solid particles of the air are constituted of both elements in due propor¬ 
tion, as also the medium filling the spaces between them, it would imply a com¬ 
pound both mechanical and chemical in the composition of air, whereas it is known 
to be only mechanical. 

In all candor, leaving these specimen difficulties to round out the tableau of 
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absurdity in which Newton's whole formula had involved him, would it not have 
been vastly to the credit of his great intellect (when he found that his “ density 
and elasticity" theory, as applied to air, had collapsed) had he frankly abandoned 
the whole undulatory doctrine as a conspicuous failure, instead of persisting in 
such trifling efforts to harmonize it, as exhibited in this “ solid-particle" expla¬ 
nation? 

From the foregoing facts and considerations, the reader must begin to appre¬ 
hend that the entire brood of molecular modes of motion, as applied to the forces 
of nature, must logically and necessarily have grown out of the first and represent¬ 
ative undulatory theory of science, namely, that of sound —a theory so apparently 
self-evident on its face that Newton, as well as every scientist since his time, was 
not able to discard it, even after he had completely overturned it and shown it to 
be false, by the very formula of science upon which it had been established! 

Under this prevailing conviction of the absolute truth of the wave-theory of 
sound in the minds of all the scientists previous to and since Newton's time, the 
tendency has gradually become stronger year by year to make every other force of 
nature harmonize in this particular with the sound-theory, namely, as some sort of 
molecular vibration. As sound was only the wave-motion of the air, and not a 
substantial entity, as universally apprehended, it would have been unworthy of 
logic or reason long to have persisted in teaching that any other force of nature 
could be a real substance. The very harmony, uniformity, and consistency of the 
physical laws precluded such irrationality as the supposition that one form of force 
could be substance while another form was an absolutely insubstantial mode of 
motion. 

Hence, it mattered not how strong the appearances were in favor of heat, 
light, electricity, magnetism, etc., as substantial entities, or however cogent were 
the reasons for "making them objective existences (and there were many), yet the 
fact that sound stood like a lion in the path of science, an unimpeachable and incon¬ 
trovertible mode of undulatory motion, settled the question to every logical mind 
that all the other natural forces, however they might superficially appear to be 
substantial, must also be resolved into some form or mode of molecular vibration, 
unless all pretense at consistency in science was to be abandoned. It mattered 
not how heat could melt down cities at its touch, or how electricity could shiver 
forest trees to splinters by its resistless bolt, even such tremendous facts could not 
maintain and defend the "substantiality of these forces in the face of scientific con¬ 
sistency, and with sound indisputably only the wave-motion of the air. 

Thus sound became the legitimate mother of all other theoretic modes of 
motion, while light, heat, electricity, cohesion, magnetism, and even gravitation 
under the logical ratiocination of theoretic and scientific necessity, changed 
their form, stature, and complexion in order to become the lineal descendants of 
their maternal progenitor. Theoretic science, thus fortified by the one universally 
admitted undulatory force, could logically laugh at the vaulting ambition of incip¬ 
ient Substantialism in its desperate attempt to overleap sound and to light upon 
light or heat as an entity, without stopping to grapple with the first-named theory 
as a conceded nullifier of all such illogical endeavors. 

Hence the inexorable necessity of our case, before trying to frame or formu¬ 
late the first Step in a universal system of Substantial Philosophy, which would 
thus necessarily have to include all the forces of nature if it included any, that 
we boldly and successfully attack and overturn the wave-theory of sound, and 
thus demonstrate that even this overwhelming appearance of undulatory motion 
was a mistaken conception of scientists, and that sound, no less than heat, elec¬ 
tricity, and magnetism, was an objective entity. 

Moreover we saw, as among the earliest necessities of the case, thjit unless the 
physical forces, such as light, heat, electricity, cohesion, magnetism, and gravity, 
could be shown to be substantial entities by utterly wiping out sound as a mere un¬ 
dulatory motion of the air, and as the mother of all the other so-called modes of 
motion* it was worse than futile to attempt to oppose atheistic materialism which 
defiantly denies the entitative existence of the soul, life, mind, or spirit, and does 
it, too, most logically upon the universally admitted science of the schools that all 
the other natural forces, from which result the various observed phenomena around 
us, are but modes of molecular vibration. If heat is but the vibration of the ma- 


202 


THE MICROCOSM. 


terial molecules of an inert substance— ether— and, as mere motion, necessarily 
ceases to exist as soon as the vibrating particles come to rest, what folly, says Prof. 
Haeckel, to claim that life , which exhibits analogous phenomena, should have any 
existence in a substantial sense, or except as the molecular vibration of the nerve 
and brain particles; and that like sound-motion, heat-motion, or light-motion, such 
life-motion or soul-motion must of necessity cease to exist as soon as the vibrating 
molecules which produce it cease to move! 

'No man has ever pretended to answer this appalling argument of the materi¬ 
alists of the recent atheistical school against the Christian’s hope, until it was an¬ 
nihilated by the breath of Substantialism. No man can answer it, nor produce 
any effect upon it, except to confirm its correctness, unless he first repudiate the 
teachings of modern science and accept the teachings of the Substantial Philosophy 
in their stead, namely, that every force of nature or phenomenon-producing cause, 
including sound, is a substantial entity or objective thing. Let this basic prin¬ 
ciple of philosophy be intelligently accepted and courageously employed, and a 
child could drive Haeckel and his entire cohort of materialistic disciples from the 
field, by planting itself invincibly upon the impregnable rock of truth, as here 
set forth, namely, that the soul, life, mind, and spirit are as really substantial en¬ 
tities or objective existencies as is the corporeal organism they inhabit. 

Joseph Cook, the profoundest thinker upon this subject in America, attempted 
to escape the force of Prof. Haeckel’s materialistic argument, but he ingloriously 
gave the cause of human immortality away to the logical atheist, and floundered 
not only helplessly but pitiably in the meshes of the very difficulty he was trying 
to meet, and for the sole reason that he accepted the wave-theory of sound as true 
science, and as a necessary consequence the other forces of nature as but modes of 
motion. (See our demonstration of this fact in the “ Problem of Human Life,” 
page 71.) 

Yet after such overwhelming evidences as here given of the value of this new 
departure in crushing out the very bacterial germs of materialism, it is marvelous 
to reflect that even ministers of the Gospel, standing speechless and paralyzed in 
the presence of this otherwise unanswerable argument of the materialistic philoso¬ 
pher, still persist in rejecting, or at least paying no heed to, the Substantial Phi¬ 
losophy which so conclusively furnishes the only means of escape! 

What marvel is it, therefore, that the heaviest artillery of Substantialism 
should be incessantly trained upon the wave-theory of sound which has done all 
the mischief in decoying the world from the true and substantial paths of physical 
science, and as a legitimate consequence has almost neutralized the force of re¬ 
ligion by filling the earth with rampant materialism? Is it any wonder that intel¬ 
ligent substantialists should cry aloud and spare not on this basic question of the 
nature of sound? Was it any wonder, at the very start of Substantialism, that we 
did not expend our energy in specifically attacking the heat and light theories—the 
mere offshoots or outgrowths of the wave-theory of sound—when the mother of the 
whole brood of physical fallacies lay coiled in her secure strength to hiss defiance 
at all such futile and misdirected efforts? To have done such a weak, not to say 
silly thing, would have been to call down uj^on our head the scoffs and merited 
ridicule of physicists at so arrant a want of scientific perspicacity. We saw better 
than to pursue such a profitless course, and we now thank Providence for the guid¬ 
ing light which so fortunately led us to comprehend the situation, and to see at 
the start the paramount importance of laving the ax at the very root of this upas- 
tree of materialistic philosophy, and which had held its poisonous sway over all 
scientific minds from the time of Pythagoras down to that of Helmholtz. Hence 
it was at the root of this very tree where we pitched our war-tent as the proper 
point at which the substantial campaign should open. 

Thus do w f e answer the question so frequently asked by partially-informed sub- 
stantialists, as well as by those wholly uninitiated: “ What is the meaning of this 
persistent crusade against the wave-theory of sound in the pages of The Micro¬ 
cosm?” In answering this we also give the origin of the Substantial Philosophy, 
so frequently inquired about. No less distinguished a friend and champion of the 
substantial cause than Eld. Thomas Munnell asks us to give, in a concise form, 
these preliminary facts, circumstances, and considerations which paved the way to 
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the formal avowment of Substantial ism as a definite system of philosophy. In a 
private letter he says: 

“I hope you will not forget, at the proper time, as I suggested to you two 
years ago, to give us in The Microcosm a brief history of your first thoughts that 
led the way to the Substantial Philosophy as now progressively developed. Not 
only the present friends of the cause would read such a narrative of facts and cir¬ 
cumstances with eagerness, but our successors in after generations will want to 
know something about the source and headwaters of this great stream.” 

In presenting, as we have here done, the reasons why Substantialism would lose 
wholly its character of universality as a system of philosophy should the discussion 
of the sound-theory be omitted from its formula, we have incidentally, but fort¬ 
unately, and before thinking of it, answered the request of our excellent contrib* 
utor as copied above. And for the reasons here given, the sound-discussion not 
only becomes a sine qua non in the premises, but it amounts to more for the in¬ 
trinsic defense of the Substantial Philosophy, than any amount of discussion of all 
the other forces put together, however important such discussions may prove to be. 
And we venture to reassert what we stated in a recent number of this magazine, 
that if the current doctrine of acoustics be true, then the Substantial Philosophy 
is totally without foundation either in reason or the laws of physical science. 

And we go even further than this: if Substantialism, as a universal system of 
philosophy, be not true, then there is no truth in the existence of life, soul, mind, 
or spirit as substantial entities, or as anything more than the mere motions of ma¬ 
terial molecules, as Prof. Haeckel so consistently teaches, which motion, as simple 
material phenomena, must necessarily cease to exist as soon as the moving bodies 
come to rest. Hence, by what we regard as the severest test of logic known to sci¬ 
entific investigation, we proclaim it from the house-top as among our maturest 
convictions that upon the correctness or incorrectness of the wave-theory of sound, 
and, as a consequence, of the Substantial Philosophy, rests all rational belief in 
the doctrine of the immortality of man! This we aver most solemnly and unhesi¬ 
tatingly, and with the same positiveness with which we assert that Substantialism 
cannot be true unless the wave-theory of sound is false . The reasons for so believing 
we have given in detail in this paper, and we submit them as the very first lesson 
which a young substantialist should learn after accepting the new philosophy. 
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In August, 1853, there passed away from earth one of the greatest thinkers of 
modern times—the Rev. Frederick W. Robertson. In one of his sermons he ex¬ 
pressed his belief that every great error by which large masses of men have been 
entrapped, had, or seemed to have at bottom, some great fundamental truth, which 
alone could render acceptance of the error possible. He illustrated by the errors 
of the Romish Church. Mariolatry—the worship of the creature—he said, would 
have been impossible, under the Christian dispensation, but for the fact that the 
Church had so exaggerated the divine side of Christ’s nature, at the expense of 
the human side, that the man , Christ Jesus, with all his human tenderness and 
sympathies, had been removed, to the apprehension of the worshiper, into the 
infinite and inconceivable companionship of the Father; and that thus that very 
human element which was designed to attract men to him was deprived of its 
power. Men thus bereaved of the necessary human sympathies, in their approach 
to the Throne of Grace, sought them in the tenderness of woman, and therefore 
worshiped the blessed Mary, the human mother of the divine Jesus. The funda¬ 
mental truth lying at the basis of this shocking error was the necessity of a days¬ 
man between the divine and human. So in regard to that horrid and humiliating 
doctrine of auricular confession and absolution. The fundamental truth at the 
bottom of it is the need of assurance of pardon by faith in the Son of God; but 
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men, though lacking faith, still desire this asssurance, and are content to receive 
it from the articulate human voice as a substitute for faith. 

And so we may say it is with that hideous nightmare of communism. How is 
such a thing possible? The fundamental truth at the bottom of it is the fraternity 
of the human race, revealed by God as the consummation of the Gospel, and in¬ 
stinctively felt by men to be coming in some ‘"golden age;" and so they urge it on 
prematurely, and insist on applying principles in the present state, which are only 
possible of application when “ the knowledge of God shall cover the earth as the 
waters cover the sea," and when all men shall really be brothers, each desiring the 
happiness of others equally with his own. The result of this premature attempt to 
realize the ultimate good must introduce wherever it is set in action a very hell 
upon earth. 

How, there is one frightful error, spreading with a wide-reaching speed that 
is absolutely appalling. We have called it materialistic atheism. It has taken 
possession, of late years, as never before, of great numbers of the most intellectual 
and the most learned of men. It is an amazing phenomenon. Is there any seem¬ 
ing truth that excuses or explains it? Jt is the object of this paper to suggest 
such a seeming truth (though in reality a prodigious error) which may at least 
diminish our wonder at it, and which may enable us, by a new departure, to miti¬ 
gate the evil if we cannot end it. 

Some one may say that the whole reason of atheism is that men are unwilling 
to know God, lest they be put by that knowledge under personal restraints of obe¬ 
dience and homage; and that if they had not this unworthy motive, they would 
“ seek after God if haply they might find him," according to that text in Scripture, 
""If a man will [is willing] to do the will of God, he shall know of the doctrine 
whether it be of God." Undoubtedly this is a sufficient motive with some to 
deny God, and it probably is more or less influential with all. But it cannot be 
the whole reason, for some at least of the materialistic and other atheists, so far 
as we can see, are doing the will of God in moral respects as faithfully as many 
Christians. Some of them, whatever else may be said of them, are of the class 
“integer vitce, sceleris que purus” and cannot be justly charged with getting rid 
of God in order to indulge their passions without restraint. In their case, at least, 
there is some other cause for their blindness. Let us endeavor to discover it. 

One of the fundamental principles of human nature is reverence for authority. 
Within its due limits it is also one of its most valuable princijfles. It is both nat¬ 
ural and sanctioned by the divine command. But what are its just limits? It 
embraces, of course, all that is commanded by God, such as reverence to himself, 
to parents, to civil authorities, to teachers, and superiors generally; and in so far 
as it is truly given to these, one cannot err therein. Error in the application of 
the principle will probably spring only from a misjudgment of the objects of this 
reverence—and in this there is room for boundless error. 

For example, if there be indeed an infallible vicegerent of God on earth, 
neither Romanist nor Protestant can err in giving reverence and obedience to him, 
for he is thus giving reverence and obedience to God through him. But if there 
be an alleged vicegerent of God upon earth, who, in his name, undertakes infalli¬ 
bly to rule the wills and consciences of men ex cathedra; who requires them to 
accept all truth and to solve all doubts and difficulties from his lips alone, not 
even permitting to them the privilege, except at his will and under conditions, to 
search for truth in God's word itself; who claims that, as such vicegerent, his ab¬ 
solution, his extreme unction, his vade viecum of any kind is the sole warrant of 
their salvation in this world or the next; who affirms the. right to give them ""in¬ 
dulgences " to unlawful acts for money or other compliances; who claims the right 
to relieve them from sufferings in the purgatory of a future wmrld, or to mitigate 
their tortures for money, and in proportion to the money paid; who claims that 
these and such like things are done by authority of God himself—then reverence 
for and obedience to such pretended authority would be fatal to truth, fatal to all 
true reverence for God. 

Again, though reverence for a superior in knowledge or character is, in its 
due measure, a good thing; yet if it be exaggerated, if "it sanctions an absolute 
submission to the authority of such a superior, when due study and effort might 
enable one to weigh it, it would be an undue reverence. Or, if unable to weigh 
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the authority of any specialist in science or other study, the individual should not 
only give him reverence in that branch of learning, but should so exaggerate the 
authority of that specialist as to follow him blindly, not only in his specialty, but 
in other branches of knowledge in which he is not eminent—thus saving himself 
the trouble of search about these other branches—his folly could not be exag¬ 
gerated; for he would thus cease to be a truth-searcher, and would become the 
willing recipient of any error which such authority might impose upon him. 
This has been remarkably displayed in the “Problem of Human Life,” where the 
author shows that much of the skepticism with which the doctrine of evolution 
has deluged the world has sprang from this very error—from accepting absolutely 
the authority of great names in science for even scientific truths; and far more 
and far worse, from transferring the legitimate scientific authority of those great 
names to religious or other subjects which these scientists have not studied, and 
with which, perhaps, the victim of this idle or pernicious deference to authority is 
possibly more familiar than these scientists themselves. 

These remarks apply not merely to the scientific materialism of Darwin, 
Haeckel, Huxley, and their compeers, but also to the logical materialism of James 
and John Stuart Mill, George Grote, George Henry Lewes, and their compeers. 

Thus the great principle of reverence for and submission to legitimate author¬ 
ity becomes, through false applications of it, the source of unending, error, even 
of wide-spreading materialistic atheism. 

But there is a reverse view of it. This universal principle of deference to au¬ 
thority affects likewise those who have been relied on so disastrously as authorities 
themselves, whether they be scientific or logical materialists. Take, for example, 
John Stuart Mill, the greatest of his school. This grand logician and philosopher 
was not only raised as an atheist by his father, James Mill, but all religious knowl¬ 
edge or teaching was carefully excluded from him. In his own words, he “was 
brought up from the first without any religious belief.” Though he was of wonder¬ 
ful genius and an encyclopedia of learning, he grew up to the full exercise of his 
great powers as ignorant as a heathen of the Scriptures, or of the Christian system. 
Nevertheless he afterward wrote largely of religion, as he looked at it (essays on 
religion), and on theism. Of course he had to rely, and it was inevitable that he 
should rely for his view of God and the Christian religion, on the authority of 
their exponents—the Christian churches. Supposing them to be acquainted with 
the God they professed, he relied absolutely on their view of him for the purposes 
of his examination. 

And this was the portrait of God which they drew for him: God, they said, is 
an infinite, all-wise, and omnipotent being, who created and upholds all things 
for his glory. He is just and loving, and his tender mercies are over all his 
works; and yet, at the same time, he is a God of wrath, indignation, and inexor¬ 
able vengeance against all who offend him. His wisdom and beneficence are dis¬ 
played in the creation of immortal beings made “in his image, after his likeness,” 
who, after passing through a probation on earth of some seventy years, in a scene 
of constant trial and temptation in the midst of human frailty, will be called be¬ 
fore this Infinite Creator to give account of the deeds done in the body—deeds 
which, if good in the sight of God (though in no case have they ever been found 
to be thoroughly good), will meet his approbation for the sake of Jesus Christ our 
Lord, in the cases of all who believe in him, and trust in his great sacrifice. His 
wrath and vengeance are displayed by the fact that in the cases of all who do not 
believe and trust in the Mediator, not only will they not be approved or pardoned 
by him, but the offenders, whether great or small, will be driven away into a place 
of unspeakable torment, where they will be doomed to an infinite continuance of 
these intolerable tortures, so long as God himself shall exist, without a hope of 
their cessation, either through his mercy or through the merits of his Son. And 
this although lie knew when he created mankind in the beginning, that of all the 
myriads of the race there would not be a single one who would fail to incur this* 
infinite penalty, and moreover that the great majority of these myriads would 
surely fail to avail themselves of the means of pardon. In the features of the 
portrait thus far drawn, all Christendom, with insignificant exceptions, united with 
one voice. But a very large part of Christendom maintained (and still maintains) 
that the Creator ordained from all eternity that some should be saved, and the 
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rest should be damned—having in the very act of creation elected some to salva¬ 
tion, and the rest (probably the great majority) to perdition, without any reference 
to the merit or demerit of those thus disposed of, but simply for his glory. One of 
this school—the gentle Melancthon—once maintained that “ God wrought all 
things, evil as well as good,” and that he was the “author of David’s adultery and 
the treason of Judas, as well as of Paul’s conversion/’ Others have quite logically 
held (from this premise) that there are “infants in hell a span long.” While one 
of the greatest names of the school—Jonathan Edwards—in a sermon on “ Sinners 
in the hands of an angry God,” uses such language as this: “He will crush you 
under his feet without mercy; he will crush out your blood and make it fly, and 
it shall be sprinkled on his garments so as to stain all his raiment. He will not 
only hate you, but he will have you in the utmost contempt.” 

As an humble Christian, who cannot hope that his voice will sound loud or pen¬ 
etrate far, I nevertheless cry out both to heaven and earth, and solemnly protest that 
in spite of all Christendom, in spite of all the angels and archangels of "the universe, 
should they agree with Christendom, I cannot accept that portraiture as a true one 
of “him who dwelleth in the heavens.” Nay, I denounce it as a caricature of 
“ our God, our Father in heaven.” 

Think what must have been the efTect of such a portraiture on the mind of John 
Stuart Mill. It was not his fault that he did not concern himself either with re¬ 
ligion or theism until long after the maturity of all his powers; and when, as a 
searcher for the truth, he turned to the only authority he knew—the judgment of 
Christendom—he found himself confronted with the caricature of God above given. 
It offended every sentiment of justice and morality in his nature, and his judg¬ 
ment and feelings about it were thus expressed in one of his famous passages: “ If, 
instead of the ‘glad tidings’ that there exists a Being in whom all the excellencies 
which the highest human mind can ever conceive exist in a degree inconceivable 
to us, I am informed that the world is ruled by a Being whose attributes are infi¬ 
nite, but what they are we cannot learn, nor what are the principles of his govern¬ 
ment, except that the highest human morality which we are capable of conceiving 
does not sanction them, convince me of it, and I will bear my fate as I may. But 
when I am told that I must believe this, and, at the same time, call this Being by 
all the names that express and affirm the highest human morality, I say in plain 
terms that I will not. Whatever power such a Being may have over me, there is 
one tiling which he shall not do. He shall not compel me to worship him. I will 
call no Being good who is not what 1 mean when I apply that epithet to my fellow- 
creatures; and if such a Being can sentence me to hell for not so calling him, to 
hell I will go.” (Examination of Sir William Hamilton’s Philosophy, pp. 123-4.) 

It is not only logical atheists like John Stuart Mill, and materialistic atheists 
like Haeckel, who are thus educated into atheism, but the long roll of men who 
desire for any reason to get rid of God are thus provided with a golden bridge for 
their retreat, and the more easily substitute some blind force, some law of atomic 
repulsion and attraction, some dizzy molecular round dance, for the God of heaven 
and earth—because, as described to them by Christendom, he is unacceptable to 
them or odious to them. 

Suppose, on the contrary, that instead of the above hideous misconception of 
God, Christendom had truly represented him to the world as he is described in 
Scripture—as an infinite, all-wise, and omnipotent Being, who created and up¬ 
holds all things for his glory; as one who is just and loving, and whose tender 
mercies are over all his works—and though he is described in the letter of Script¬ 
ure as a God of wrath, indignation and vengeance against all workers of in¬ 
iquity, yet that these terms are not to be held to represent emotions similar to 
those of men, for that they are consistent in the divine mind with the most tender 
contemporaneous love and mercy to the worst offenders. That his wisdom and be¬ 
neficence are shown in the creation of immortal beings, made “in his image, after 
his likeness,” who are placed here for a brief period of seventy years to learn, 
through experience of sorrow, temptation, and sin, the true secret of life and the 
path toward holiness, and thus to be educated for a higher state. That after this 
brief life is ended they will be judged according to the deeds done in the body; 
and that those who have done righteously, or accepted the redemption provided 
for them through his Son Jesus Christ, will receive a glad welcome home to their 
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eternal state in God's gracious and loving presence; while those who have lived 
unrighteously and rejected this redemption will reap the due reward of their 
offenses, suffering the inevitable pangs which even in our experience in this life 
result, in the nature of tilings, from violated law. That these pangs, however, are 
designed by eternal justice and love to be, not vindictive , but reformatory, and that 
thus 44 in the fullness of the times," in some blessed 44 golden age," all will, through 
reformatory sufferings, be restored to the favor of God in Christ—having, like him, 
been made 44 perfect through sufferings" (Hob. ii. 10); and that thus God will 
44 make peace " ultimate and eternal throughout his entire universe, and restore 
all things to himself, by this overthrow of all evil. And that then, though not 
till then, the kingdom shall be delivered up to God by Christ, and so God shall 
be 44 all in all." That thus evil shall triumph in no case over God, but lie shall 
tiiumph in every case over evil. 

Suppose Christendom should stop teaching medievalism wiJi its Moloch, and 
teach as the Scriptures teach of our God and Father in heaven. His gracious, 
loving portrait would leave no room for false gods, or false first causes, in atoms, 
molecules, or forces. 

it thus appears that Christendom is itself responsible for much of modern ma¬ 
terialistic, or logical, or other atheism. Let Christendom beware lest itself be 
justly chargeable, if not with atheism, with misunderstanding and misrepresenting 
the God and Father of the universe. 


DESCRIPTION OF NEW ELECTRICAL APPARATUSES. 1 


BY HENRY A. MOTT, PH. D., F. C. S. 


The apparatuses to be described have been invented by Prof. J. D. Culp, and 
possess sufficient originality, we think, to interest the readers of The Microcosm. 
We will therefore proceed directly to the description of the same. 

One of the inventions of Prof. Culp consists of a new device for accumulating 
and discharging electricity and in exhibiting new* electrical phenomena, and 
especially in producing electric discharges which are visible to the naked eye, and 
by means of which new device, or apparatus, discharges can be made to pass in 
plain view into and through that class of substances called dielectrics, such as 
glass, shellac and vulcanized rubber. 

The principal part of the apparatus just referred to is called an 44 accumula¬ 
tor," which is constructed in two principal parts. 

The inner part consists of a hard rubber case, containing a compact bundle of 
rolled sheets of hard rubber which have been covered on one side with sheets of 
tin-foil somewhat smaller than the rubber sheets. The rubber sheets are about 
fifteen inches wide by 120 inches long, and are rolled together so as to form a coil 
m such a way that the two layers of tin-foil are separated. This bundle, or coil, is 
then inclosed in the hard rubber case, the lower end of the case being secured in 
an insulated platform of wood. 

The outer case, which is larger than the inner one by about two inches in 
diameter, has a single layer of insulated wire wound around the inside thickness 
of hard rubber of which it is composed. This wire coil begins at about one-quarter 
of the height of the case and is wound about one-half the length of the same, 
ending at about three-quarters of the height. The ends of this wire extend to 
two binding-posts, one on top of the case and the other on the outside platform 
on which the case rests. 

A wire of or between No. 32 and 3G is generally used. If a sheet of tin- 
foil is used instead of the wire coil, an intense heat will be developed at the termi¬ 
nal points, and the conducting wires will not be luminous. If larger wires be used 
than the numbers mentioned, a short, thick spark will pass a short distance be¬ 
tween the terminal points and the conducting wire will not be luminous. The 
platform on which the outer case rests has an aperture in the center large enough 

> Through the courtesy of the New York Electric Novelty Co. we have been supplied with cuts 
which enable us to illustrate the electrical apparatuses they are prepared to offer to the public. 
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to permit the inner case to pass through. On the platform there are several bind- 
ing-posts. Prom one of these posts a wire runs down across the bottom so as to 
come in contact with the inside end of the sheet of tin-foil of the inner cylinder, 
and then returns upon the opposite side to another binding-post, where it ter¬ 
minates in an adjustable air-spark terminal. 

Another wire, starting from another binding-post, also descends across the 
bottom, and is made on its way to the opposite side of, coming in contact with 
the sheets of tin-foil referred to nearest the outside of the coil, whence it passes up 
to its binding-post, where it terminates in another adjustable terminal. The dis¬ 
charge of the two sheets of tin-foil is only through the air-spark terminals, as 
the sheets of tin-foil do not touch one another in the coil, nor do the two wires 
just alluded to come m contact with the same sheets of tin-foil. 


Fig. I. 



Fig. II. 



Fig. I. shows a ground plan of the accumulator in the field for action, and 
Pig. II. shows some of the attendant phenomena. 

In Pig. I.—I C represents an ordinary induction-coil with circuit-breaker a , 
and the primary wire of which coil is charged by a battery b. The wire-terminals 
of the secondary coil pass to the two sheets of spirally-wound tin-foil G G, and 
thence to the air-spark terminals II and I, while the coil of wire surrounding the 
tin-foil condenser is shown at E, from which the wires W W 1 are let off and 
terminate in disks N P. 

If the adjustable air-spark terminals. at II and I are placed in contact with 
each other, a continuous closed circuit from the induction-coil would be formed 
by means of the wires K 1 H 1 and J‘ I* and no effect would be produced by the 
accumulator. By adusting the air-spark terminals with their points some distance 
apart, the electrical current is interrupted and the electricity will begin to ac¬ 
cumulate upon the sheets of tin-foil in the case C. 



Fig. V. 


This accumulation of electricity upon the sheet of tin-foil will continue to 
increase until it is discharged by a spark passing between the air-spark terminals 

















































DESCRIPTION OF NEW ELECTRICAL APPARATUSES. 


209 


H I. This process will be continued and the amount of induction upon coil E will 
depend on the capacity of the induction-coil, the manner in which the condenser 
is constructed, and the distance apart of the points of the air-spark terminals H 
and I. 

The phenomena are also varied by varying the construction of the shell A. 


Fig. IV. 




Fig. III. shows a sectional view of the condenser or inner coil. 

Fig. IV. shows a sectional view of the inner and outer compartments of the 
accumulator. 

Fig II. is designed to show how the electric force is radiated from the wires 
and terminals, which is accomplished by the introduction of a dielectric between 
the two terminals or brass disks. The amount of current and resistance in the 
circuit make them visible, and it is a fact that the lines from the positive wire 
are seen to be about twenty-five per cent, longer than the lines from the wire of 
— potential. 

The following is a fuller description of the arrangement of the wires and disk: 

One end of a wire W is attached to the binding-post L, and the other end is 
extended to the terminal disk N. One end of another wire W 1 is attached to the 
binding-post M, and the other end to the terminal disk P. These wires W W 1 , and 
the terminal disks N and P are supported on the insulating posts O’, or by any other 
properly insulated support. By placing the disks N and P a short distance apart, 
and properly adjusting the air-spark terminals H and I, and allowing the induction 
coil to work in connection with the “ accumulator,” the electrical discharges become 
visible along the wires and at the disks , as at E. The luminous lines appear to be 
separated from each other; this apparent separation, as also their apparent diam¬ 
eters and lengths, can be varied by varying the distance and consequent rapidity of 
discharge between the air-spark terminals H and 1. 

If a glass plate, or other dielectric, be stood vertically between the disks 1ST 
and P, with its faces parallel with the faces of the disks, the luminous lines from 
the disks N and P will be plainly seen to pass into and through the glass. 

The closer together the disks N and P arc the less luminous will be the lines 
along the wires W. The radiating lines along the wire W 1 , which connects with 
the terminal disk P, are intended to represent the longer luminous lines which 
project out around the wire when the disks N andP are set further apart, while the 
corresponding radial lines around the wire W, that connects with the disk N, are 
intended to represent the shorter luminous lines that appear to bristle around the 
wires when the disks N and P are set closer together. Wherever the terminals 
are placed, however, 'when the luminous lines are produced along the wires W W, 
such luminous lines will be much longer along one of the wires, W‘, than they-will 
be along the other wire W. 

In conducting the above experiment, as also the other experiments as yet to 
be described, it has been found desirable to use a primary current from ten Bunsen 
cells. 

Electricity from an induction coil is said to be composed of pulses alternating 
in opposite directions, and a current is supposed to pulsate along the wire of the 
induction coil in one direction when the circuit is closed, and in the opposite way 
when the circuit is broken. 

Electricians have thought if these alternating pulses could be separated, all 
of the positive pulses sent by themselves in one direction, and the negative pulses 
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sent by themselves, that the effects of a current from an induction coil would be 
greatly intensified, and perhaps new phenomena produced. Just this result Prof. 
Culp claims to have accomplished. We will discuss this point at some future time. 



Fig. VI. is an apparatus designed to show the supposed electrical whirl of elec¬ 
tricity. It consists of a plate of glass, a , set in a frame of wood. On the back of 
the glass is attached a sheet of tin-foil, b f and on the front of the glass a rectangle 
is made of strips of tin-foil, c. The apparatus is then placed in the circuit and the 
-f potential wire W* is connected with the tin-foil on the back of the glass and the 
— potential wire W is placed in connection with the tin strips on the front of the 
glass. At once will the electric lines of force which project themselves at right 
angles from the strips seem to revolve around and round the same, illustrating the 
whirl of electricity which some scientists seem to think takes place. As the cor¬ 
ners of the rectangle are dark, it is claimed a proof is offered to sustain this view. 
While this is not conclusive to my mind, the experiment is a very interesting one 
and worthy of careful study and consideration. 



Fig. VII. is a form of apparatus designed to show the passage of electricity 
through glass and the formation of sparks, and it is only necessary to introduce it 
in the circuit shown in Fig. XI., first removing the two disks marked N and P, 
as also the dielectric p 2 , by attaching the wire W x to the wire b, and the wire W 
to the wire b 1 , it will be ready for action. 

The apparatus consists of an insulated glass tube, a , through which from 
both ends run two copper wires, b and b 1 , which can be adjusted at any desired 
distance apart. Outside of the tube two copper wires are wound around, as shown 
at d and d 1 , which can also be adjusted so that the two ends above the glass can be 
pushed nearer or farther apart. From this explanation it is plain that the outside 
wire has no connection with the inside wire. When the current passes the elec¬ 
tricity may be made to jump from the ends of the wire, b to b 1 , and the spark is 
several inches in length; by adjusting the outside wires, d and d‘, the same thing 
takes place. It is possible to adjust the inside and outside wires so there will be a 
spark both inside and outside, or either one can be shown separately. By this 
experiment it is clearly shown that the electricity must pass directly through the 
glass from the inside wires to the outside. 
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Another apparatus is shown in Fig. VIII., wherein there are five jumps or 
sparks, as well as a passage of electricity", through four thicknesses of glass. 

This apparatus consists of four glass tubes, a , b, c, d , one within the other, but 
not touching, the outer tube being about l inch in diameter. In the inner tube, 
a, will be seen two short copper wires of about one inch in length, separated from 
each other by about { of an inch, and held in position by two pieces of gutta-percha, 
e, e\ The next tube in order, b, has a strip of gold-foil wound around it in two 
places,/,/ 1 , about two inches in length; and around the next tube, c, are also 
two strips of gold, attached as shown at g and g 1 , of the same length, the three 
tubes being inside of the tube d. 

By winding the + wire W 1 , and — wire W, around the glass tube, the same is 
then in the circuit, and the electricity is seen to pass directly through the glass and 
make altogether five distinct jumps. From d to g 1 , from g‘ to f 1 , from f 1 to e 1 , 
and from e l to e, then from e to f, to g, to d. The sparks show up to great effect 
in a darkened room. 



Fig. IX. is another apparatus directed to show the passage of electricity 
through glass. 

This apparatus consists of a cylindrical piece of wood, a , covered with tin-foil 
outside, and over which is placed a closed glass cylinder, Z>, somewhat larger in diam¬ 
eter. The whole resting on a platform, c. When this apparatus is placed in the 
circuit, the + wire W 1 is wound around the glass as shown, and the — wire W is 
connected at the bottom through the platform with the tin-foil cylinder. The 
electricity immediately passes through the glass to the tin-foil and shows a con¬ 
tinued series of sparks, which can be lengthened or shortened by simply moving 
the glass cylinder up and down. The effect is very striking, and the experiment 
one of interest to show to students. 

If this apparatus be taken out of the field and a person should take hold of 
the wire AY or W 1 , the electricity will pass all through him, and lines of electricity, 
though invisible, pass out from him in all directions, which can be demonstrated 
by bringing a Geisler tube within three or four feet of the electrified person, 
when the tube will glow with electricity. This makes a very beautiful experi¬ 
ment. 

Another interesting experiment can be conducted by bringing a wire, bent in 
a circle and having its ends fitting into a poor conductor or insulator, in the vicin¬ 
ity of the condenser (or more properly diffuser), shown in figure III., when the 
same is placed in the circuit. 

If held over this apparatus electricity is at once taken up by the wire, and by 
crossing the same back and forth sparks will at once be formed, "if the loop of wire 
surrounds the apparatus at the center of the same, yet not touching it, the sparks 
formed will be produced in great quantity. 
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— -II. is another apparatus designed to show the so-called “ whirl ” of elec¬ 
tricity; in other words, to show that + electricity appears to revolve from left to 
right, and — electricity from right to left. 

A is a wooden platform in which are set two hard rubber cups, b and b\ 
which have a brass pin in the bottom, around which wires are bound, which ter¬ 
minate in the binding-posts c and c 1 . The cups are filled with mercury, and 
the top of the cup projects over somewhat, so as to present a perfectly flat surface 
of the metal. 

B is a post, having an extended arm, E, at the end of which is suspended by 
a silk thread a wire, cl, bent so that one end will dip in the mercury of cup b, and 
the other in the mercury of cup b 1 . 

The — potential wire from a battery is connected with the binding-post c, and 
the + potential wire with the binding-post c 1 . 

The apparatus is then ready for experimenting with. 

If the north pole of a magnet be presented to the right of the wire which 
dips in b —the wire will immediately be repelled, i. e., move in the opposite direc¬ 
tion of the arrow, e, and if the same north pole of the magnet be presented on 
the opjiosite (or left) side of the same wire in the same — potential cup, it will be 
repelled or pushed in the direction of the same arrow, e . 

If the edge of the north pole of the magnet be presented to the same wire on 
a line with the other wire which dips in cup b 1 —the motion of the wires in the 
cups will be up and down, and continue so as long as the magnet is held in that, 
position. 

This experiment is apparently contrary to conceived ideas on electricity and is 
well worthy careful study and investigation. 

Fig. X. 



THE ELECTRIC ROCKER ATTACHMENT. 

Prof. Culp deserves great credit for this ingenious device, which takes advan¬ 
tage of the to-and-fro motion of the chair when rocked, by converting some of 
the force expended in rocking directly into electricity. There can be but little 
doubt that the electricity generated by this chair attachment will be the means of 
relieving, if not curing, many disorders, and possibly deformities of the system in 
a countless number of persons soon after this invention is properly presented to 
the medical profession. 
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The fig. X. shows the attachment, which consists of a metal plate, a, which 
has attached to its under surface a sheet of tin-foil—and a plate of the same size 
of hardened polished rubber, b. These two plates are hinged together at c. 
The plate a has a spring attachment to the chair, which permits it to rise and 
fall as the chair is rocked. When the two plates come in contact and separated 
electricity is generated, which can be conducted along wires held in the hands, 
one wire should be connected with the rubber plate and the other with the tin- 
foil plate; at the ends of the wire the ordinary attachments can be connected, 
which contain a moistened sponge. By applying the sponges at different parts 
of the body a current of electricity may be made to flow, and thus produce the 
desired effect. 



TIIE ELECTRIC GAS-LIGHTER. 


Fig. XI. shows an electric gas-lighter. 

It consists of a metal framework, a , c. A is a metallic disk, on the under 
side of which is attached a sheet of tin-foil. This disk rests against a flat rubber 
frame, b, on the other side of which is a metallic disk, which connects with the 
metal rods e from the rubber frame runs a rod of rubber, /, between the two 
metallic rods. 

In one of the metallic rods, e , at the top is placed a small brass screw which 
is adjusted so as to project toward the rubber rod, /, and come within about £ of 
an inch of a metallic point placed opposite in the hard rubber rod. 

By raising the brass disks, a (on the inside of which, as stated, was tin-foil) 
from the hard rubber disk, electricity is immediately generated, and a spark is at 
once formed between the end of the brass screw in the rod e and the metallic 
point in the hard rubber rod /. Just as often as the metallic disk is brought in 
contact with the rubber disk and sepayated, just so often will a spark be gene¬ 
rated, and each spark is capable of lighting the gas. 

The great advantage of this extremely simple form of apparatus arises from 
the fact that a spark will always be generated in wet or dry weather. 


2 


Fig. XII. 



THE ELECTRIC HAIR AND FLESH BRUSH. 

One form of the Electric Hair and Flesh Brush is shown in Fig. XII., 
which will serve to illustrate the various forms which are made, as the same 
principle is adopted in all cases. 

Eeferring to this figure it will be seen that the brush consists of four parts, 
three of which are made of hardened rubber. The lower portion containing the 
bristles A B, has imbedded in the handle a metallic strip which works in a swivel 
at B. The upper portion, C B, is a plain piece of hard rubber, having on its 
under surface an oval piece of tin-foil attached, so as to cover the top surface of the 
under portion of the brush, limited, however, to the portion containing the bristles. 

The handle of the brush, E, in which the lower portion, A B, is attached as 
described, has a rubber pin which works up and down in an inclined groove, and 
thus adjusts the height at which the top of the brush, C B, can be separated from 
the lower portion, A B, these two portions being held together in the handle by a 
metallic band shown in the figure, which band is pointed on its upper surface, 
the point being directed to several little strips of tin-foil which are separated from 
one another and attached to the upper surface of the portion C B. There is also 
inserted close to the strip of tin-foil in the upper portion a round brass pin, which 
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does not project above the surface. When all the parts are properly put together, 
any motion of the brush brings together the top portion, on the under surface 
of which is tin-foil, against the hard rubber face of the lower portion, and then 
separates them, in consequence of which electricity is produced—and if the brush 
be used to brush the head or body the electricity passes at once to the part brushed. 
From the point alluded to in the metallic band to the strips of tin-foil and to the 
brass pin there will be a continuous series of sparks, showing plainly that elec¬ 
tricity of high tension is generated. If the bristles be tested by means of pith 
balls they will be seen at once to be charged with electricity. As artificial irrita¬ 
tion of the skin is recommended to promote health and incite the growth of hair, 
and as electricity does produce such irritation, this simple mechanical brush will 
certainly meet with great favor. 

As the amount of electricity generated will depend on the distance that the 
top and lower portions are separated, the pin referred to in the handle adjusts 
such distance, so as to regulate the production of electricity for persons of diif erent 
sensibilities. 



OZONE APPARATUS. 

Fig. XIV. shows the ozone apparatus. It consists of two disks of hard rub¬ 
ber, A and 13. On the under surface of B is attached a sheet of tin-foil of the 
same shape as B, but slightly smaller. The disk B is connected to A at C by a 
brass hinge. At E in disk B is a pin, to which can be attached a rubber cord, D, 
so that by taking hold of this cord the disk B may be raised and lowered at will. 
Electricity is generated by simply separating and bringing together the two disks, 
and is in turn discharged, converting the oxygen of the air in the immediate 
vicinity into active oxygen or ozone. 

By arranging a series of these disks and operating them by mechanical 
means, such as a sewing machine or some other convenient device, a room can in 
a very short time be impregnated with ozone. 

The device is simple and produces ozone in large quantities, especially when 
a series of plates are used. The importance of ozone is due to its intense activity 
rather than to its amount, as the air never contains, according to Ilonzeau, more 
than tq- oV fo °f bulk. 

Ozone is active oxygen, three volumes of oxygen being condensed into two 
volumes, thus forming an allotropic condition of oxygen. Its chief source in 
nature is by the action of atmospheric electricity, and, as minor sources, the action 
of aromatic plants and flowers, etc. 

Ozone is a very powerful oxidizing agent. It can corrode coke, paper, animal 
membranes, and other organic substances, and therefore destroy the lower forms 
of life floating in the air, or puts the air in an unfavorable condition for their ex¬ 
istence and development, so that they leave for more favorable conditions. H. 
Carey Lee is clearly of the opinion that ozone is a germ-destroyer, as simple vege¬ 
table substances, such as mold, are completely destroyed when exposed to an 
atmosphere containing ozone. 

Wolffhugel states that ozone is seldom found in inhabited rooms. The reason 
for this is undoubtedly due to the continued utilization of the ozone as rapidly as 
it is made in oxidizing or destroying the effete matter exhaled from the lungs and 
which impregnates the air. Air containing of ozone, according to Barker, 
will purify five hundred and forty volumes of air. 
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While oxygen, according to Red fern, containing of its volume of ozone is 
rapidlv fatal to all animals, death occurring very rapidly. 

This goes to show how powerful ozone is even in small quantities. 

In cholera epidemics, when ozone is present in the air, according to Dr. Wm. 
A. Hammond and many other distinguished scientists in this country and in 
Europe, the cholera disappears; but in the absence of ozone or the complete utili¬ 
zation of ozone present in the air, the epidemic rages with great activity. There 
can be no doubt, from what has been said, that the continued presence of ozone 
in the air, though in but extremely minute quantities, is evidence of the purity of 
the air; for if the air contained impurities the ozone would rapidly disappear, as 

it would have work to do. . 

It is therefore desirable to assist nature as much as possible in the production 
of ozone, and as the Ozone Apparatus here offered to the public is calculated to pro¬ 
duce ozone when operated, in sufficient quantities to impregnate the air of a room 
or the air in the vicinity of its production, there is no reason why we should be 
compelled in the future to breathe impure air having intermingled with it germs 
of disease. As the odor of ozone is pronounced and smells like chlorine there is 
no difficulty in detecting its presence. 


THE PHILOSOPHY OP THE STOICS. 


BY J. TV. LOWBER, M. A., PH. D. 


The word stoic is from the Greek stou, which means a porch. It has ^ ref¬ 
erence to the place where Zeno, the founder of the school, gave instruction. Ibis 
eminent philosopher was born at Citium, in the island of Cyprus, about 358 B. C., 
and died in Athens about 260. According to Diogenes Laertius, his father was 
a merchant, and he followed the same occupation until he lost a rich cargo. After 
that he devoted himself to the study of philosophy. About 310 B. C. he opened 
his school of philosophy, and attracted the attention of some of the greatest men 
of his day. The King of Macedon attended his lectures, and Ptolemy Philadel- 
phus, of Egypt, had the exact words taken down. He was at the head of the Stoic 
school for half a century, and was much respected for the boldness of his language 
and austerity of his life. Zeno attained to the advanced age of ninety-eight, and at 
his death was honored by the Athenians with a golden chaplet and a public tomb 

in the Ceramicus. . , p 

The Stoics were among the greatest philosophers at Athens m the days ot 
Paul. In fact, they wielded much more influence than did the Epicureans. At 
the conclusion of PauPs celebrated discourse on Mars’ Hill, the Epicureans mocked 
and the Stoics went away indifferently, saying: “ We will hear you again concern¬ 
ing this matter.” They were too polite and too moral to mock, as did the Epi¬ 


cureans. , . . . . „ 

One of the greatest faults in the Stoical philosophy is its influence in reference 
to indifference. The Stoic was equally indifferent in reference to both the pleas¬ 
ures and sorrows of life. His doctrine was directly antagonistic to the teaching or 
the Gospel on those subjects, and also the teaching of true science. Science, as 
well as the Bible, teaches us to rejoice with those that rejoice, and weep with those 
that weep. The spirit of true science is in harmony with the Bible, in its con- 
demnation of indifference. How can a man who thinks be indifferent to the gieat 


1 Although some take a different position, I am fully satisfied that the Stoics 
were Pantheists in philosophy. While some of them, doubtless, believed in a per¬ 
sonal existence in the future, a large majority believed in the final absorption of 
the individual into the great soul of the universe. Dr. Draper, of New York, who 
was a Pantheist, told me that he believed in the conscious existence of the individ¬ 
ual m a future state. The greatest philosophers of the past have favored the posi¬ 
tion of a futuer existence for man. It remained, however, for the Gospel to fully 
demonstrate the fact that there is a life and immortality beyond the grave. \\ hue 
philosophers endeavored to make provisions for the spirit, they could not tell what 
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became of tlie body. Paul, by the spirit of God, clearly teaches that the body and 
soul, as well as the spirit, are to be preserved blameless, until the coming of 
Christ. 

As the moral influence of the Stoics is not generally understood, I want to 
call attention to it, so that, with all their faults, we may be able to do them justice. 
During the first Christian century the Roman Empire was cursed by tyranny and 
corruption. Then reigned Tiberius, Caligula, Nero, and Domitian. At the death 
of the last-named emperor, A. D. 9G, Gibbon says, began the history of the world, 
during which the human race was most happy. The statement is" too broad, yet 
it contains much truth. Eighty-four years, until A. D. 180, reigned Nerva, Tra¬ 
jan, Hadrian, and the two Antonines, all of whom, according to Gibbon, delighted 
in liberty. Archbishop Trench, in his lectures on Plutarch, speaks in high terms 
of their period. This period may be called the reign of the Stoics. The five 
emperors mentioned were all students of Stoicism. This philosophy was doubtless 
the cause of the moral character of their reigns. No one who properly studies 
Stoicism can question its moral influence upon its advocates. 

With Marcus Aurelius Antoninus closed the reign of the Stoics. He is pro¬ 
nounced by historians as one of the greatest and most pious of the Roman emper¬ 
ors. Matthew Arnold pronounces him the most beautiful figure in history. Mer- 
rivale says that he was the noblest soul that ever lived. During the reign of the 
Stoics the position of woman was elevated. They taught no esoteric views; for 
women, and even slaves, were admitted to the lectures. "The death of Marcus Au¬ 
relius consummated the glory of Stoicism. It had something of the same effect 
that the death of Cromwell had upon Puritanism. The emperor did not fear 
death, for he said: “Come quickly, 0 death! lest I, too, forget myself.” He said 
to his friends: “ Why do you weep for me, and not think rather of the pestilence 
and common death?” 

Seneca, the Roman moralist, was a Stoic. He was born at Cordova, Spain, a 
few years before the Christian era, and died in Rome, A. D. G5. He studied 
rhetoric and philosophy in Rome, then traveled m Egypt and Greece. He was 
afterward the tutor of Nero, but did not succeed in impressing his philosophical 
maxims upon the mind of his pupil. He was finally executed by the order of the 
infamous Nero. Seneca has been called an Atheist, but his writings clearly teach 
that he was a Deist. Tradition states that he was favorable to Christianity; that 
he was acquainted with the Apostle Paul, and wrote several letters to the apostle. 

Cicero, the celebrated orator, was a Stoic. In his “ Tusculan Disputations,” 
and other works, he has presented to the world some beautiful thoughts on philo¬ 
sophical subjects. He maintained that the Stoics were largely the followers of 
Aristotle, and opposed to Plato and the doctrine of innate ideas. That he was 
correct in this is shown from the fact that Plutarch always treated the Stoics as 
the opponents of his master, Plato. 

There are scientific discoveries which many attribute to a late date that were 
known to the Stoics. They believed m the rotundity of the earth, and in the force 
of gravitation. An early Stoic says: “ It is probable that all bodies have their 
first motion, according to nature, toward the center of the world.” Marcus Au¬ 
relius uses language very similar. Plutarch ridiculed the Stoics for their belief in 
gravitation and the spherical form of the earth, and accused them of a position 
which taught that men stuck to the earth like wood-worms or lizards, with their 
heads downward. We may safely say that gravitation was known long before the 
days of the celebrated Newton. 


CHANCE AND LAW, 


BY PRESIDENT I. L. KEPIIAIIT, D. D. 


Chance, as defined by authorities, signifies that by which events happen, 
transpire, or take place fortuitously, accidentally—without being contrived, in¬ 
tended, designed, or expected. It is the opposite of rule, or law. Law, according 
to Blackstone, “in its most general and comprehensive sense, signifies a rule of 
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action; and is applied to all kinds of action, whether animate or inanimate, 
rational or irrational. When the Supreme Being formed the universe, he im¬ 
pressed certain principles upon matter, from which it can never depart, and with¬ 
out which it would cease to exist. When he put matter in motion he established 
certain laws of motion, to which all movable bodies must conform. This, then, is 
the general signification of law, a rule of action dictated by another.” 

. “ Laws,” says Montesquieu, “ in their most general signification, are the neces¬ 
sary relations derived from the nature of things. In this sense, all beings have 
their laws; the Deity has his laws; the material world its laws; the intelligences 
superior to man have their laws; the beasts, their laws; man, his laws. God is 
related to the universe as Creater and Preserver; the laws by which he created all 
things are those by which he preserves them. He acts according to these rules 
because he knows them; he knows them because he has made them; and he made 
them because they are related to his wisdom and power.” 

Law is not a being of itself. It, of itself, has no power. We may personify 
it, and speak of it as a self-acting agency, but this is an error. Law does noth¬ 
ing. It is only a rule of action. In scientific strictness, God’s laws are simply 
the manner in which God acts—in which he creates, upholds, commands, warns, 
rewards or punishes. 

In this sense the whole universe is permeated with his infinitely wise, right¬ 
eous, benevolent laws. The paramount relation which he sustains to all created 
things is that of law-giver. He has made laws for whatever he lias created, from 
the most vast constellation to the tiniest atom—from the brightest archangel to 
the smallest microscopic insect—all are thoroughly permeated, bound in and 
bound down by the laws which God has stamped upon their being. There are 
laws of health and laws of disease, laws of obedience and laws of transgression, laws 
of growth and laws of decay. These are often called laws of nature; but, as law 
of itself never does nor can do anything, so the laws of nature, of themselves, do 
nothing, but are only the rules by which the Infinite God created and preserves 
and upholds the universe. 

These laws are unchangeable. “Iam the Lord; I change not.” In his in¬ 
finite wisdom he decided, in the beginning, upon the best methods of creating and 
upholding all things. These he adopted, and in accordance with these he con¬ 
tinues to act, because they are the best. Take as an illustration the law of gravity. 
It is only the method by which the Creator holds the heavenly bodies in their orbits 
and regulates their motions; and it is the same to-day that it was when first “ the 
morning stars sang together.” All through the past ages God has been exerting 
this part of his power in this particular way; and because he, in this particular, 
changes not, if the best saint in the world, being on a high scaffold, loses his bal¬ 
ance or misses his footing, he is dashed to the ground with the same violence that 
the greatest sinner would be. Not that God is angry, or disposed to be cruel, but 
because his method of upholding the movements of the heavenly bodies and 
preserving order in the material universe is founded in infinite wisdom. He 
knows it is best not to suspend that method to prevent harm coming to the man 
who loses his balance on the scaffold. 

Shall we say, then, that chance threw that man to the ground and dashed out 
his brains? Not at all. Law did it; or, rather, he and God did it. While he 

{ ireserved his equilibrium he was under God’s law of supported base; but when he 
ost or failed to preserve his equilibrium he came under God’s law of w/isupported 
base—a law or method of God’s acting that is infinitely wise, and in complete har¬ 
mony with the best interests of the entire universe, man included—and he was 
dashed to the ground. 

While we observe the laws of health the organs of the body perform their re¬ 
spective functions perfectly, the body is subject to and in harmony with the laws 
of health, and the result is exemption from disease and pain. But when the laws of 
health are transgressed the body of the transgressor passes out from under the do¬ 
minion of the laws of health—departs from that domain in which God executes 
the laws of health, and goes over into the domain of the laws of disease—places 
himself where the laws of disease are being executed, and suffers the extreme pen¬ 
alty of his transgression. Nor is the consequent pain and suffering an accident, or 
the result of chance. It is only the natural and rightful result of the steps taken; 
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and so long as the Infinite God continues to execute his infinitely wise laws, such 
steps must result in the same way. 

The same invariable exactness obtains in the moral world. It is not possible 
for the thief, the libertine, the murderer to carry in his heart the joys and inno- 
cency of the one who is careful to cheerfully observe the divine requirements of 
honesty and righteousness. This is so because God's moral laws carry with them 
a divine sanction—that is, the culprit, having transgressed the moral law, God 
does not have to resort to the expedient of employing detectives to ferret out the 
crime, and then send officers to arrest him, bring him to trial, pass sentence on 
him, and turn him over to all executive to inflict the penalty of the law; but he is 
his own detective, executive, and executioner, and no sooner is his moral law 
transgressed than he, acting through conscience, speaks to the culprit, tells him 
he is guilty, and depicts the evidence of his guilt in the culprit's countenance. 
Just as when arsenic is swallowed into the stomach, the punishment which God 
has attached to such transgression of physiological law soon follows, without his 
having to send an officer to arrest the transgressor, so does the punishment, in 
the form of an accusing conscience, speedily follow the willful transgression of 
moral law. 

Just as, in scientific strictness, God's laws are only the manner in which God 
acts, so, in scientific strictness, there is no such thing as chance . This is a neces¬ 
sary deduction from the indisputable postulate that God governs and controls all 
things by fixed laws. True, many tilings transpire, the causes of which are far 
removed beyond the reach of man's discerning and comprehending powers; but 
this is no evidence that they are the result of chance. When the sea-captain says 
he is beyond soundings, he does not mean that he has reached a point where the 
ocenn has no bottom, but only that he has gotten to where his plummet will 
not fathom the depth. So when we speak of an event happening by chance, the 
most that we can mean is that the causes which, acting in accordance with fixed 
laws, brought the event about, are beyond the reach of our faculties. The statis¬ 
tician may not be able to tell correctly the number of males and females, respect¬ 
ively, in any particular family you may name; but he can tell you with a great 
degree of accuracy that, in any given kingdom or country, the number of males 
and females are nearly equal, the females being a little in excess of the males. So, 
he may not be able to foretell correctly the number of murders that will be com¬ 
mitted in any one particular county during the coming year; but he can tell you 
with a great degree of correctness the number that will be committed in the whole 
United States. Now, this only indicates that even those things which seem to 
us to be, in the greatest degree, the result of chance, are nevertheless the result 
of law, or determined by some invariable rule which to us, for the present at least, 
is not understood. 

But, in connection with this train of thought, the question arises, if all things 
are under the direction of fixed and irresistible laws, where is there any sphere for 
moral agency? If man is everywhere bound in and bound down by the laws which 
his Creator has stamped ujion his being, how can he be in any way responsible for 
his behavior? The answer is, that man is given a limited freedom—the freedom 
by which he is permitted to choose the kind of causes that he will set in motion. 
But so soon as lie has chosen and set in motion a particular cause, it immediately 
passes beyond his jurisdiction and comes under the jurisdiction of the Almighty's 
immutable laws of cause and effect; and he is so faithful and so reliable that the 
appropriate effect must and will follow. In many instances the effect follows so 
closely upon the cause that no time is allowed for setting in motion a new and dif¬ 
ferent cause to annihilate the first one and prevent its effect from following, as 
when a man aims a revolver at the brain of his fellow and pulls the trigger. In 
other cases the effect follows more remotely, as when a man resolves to commit 
murder by poisoning, but before the poison is eaten the murderer repents and re¬ 
moves it. In this case the premeditated murder is not consummated; not because 
God's laws of cause and effect were suspended, but because a new cause was set in 
motion by the voluntary agent, which annihilated the first. 

Viewed in this light, how glorious, and yet how terrible, the responsibilities 
that rest upon man as a moral agent! Upon the choice he makes as to the causes 
he will set in motion depends his eternal destiny. The Infinite God rules over a 


THE REQUIREMENTS OF THE SICK-ROOM. 


219 


substantial universe by the operation of substantial laws. His plan and modes of 
operation include a place for free moral agency. Nothing is left to chance or acci¬ 
dent. Infinitely wise and never-failing laws pervade his entire universe. By 
these he governs and controls all things. Man is free to choose as to the causes he 
will set in motion. In the moral domain there are two kinds of these—the one, if 
set in motion, is taken up by God s invariable and substantial laws and work for him 
an eternity of bliss; the other, if set in motion, is taken up by the same substan¬ 
tial laws and work for him an endless heritage of woe. “ Be not deceived. God 
is not mocked; for whatsoever a man soweth, that shall he also reap.” 


THE REQUIREMENTS OF THE SICK-ROOM. 


BY J. VARNUM MOTT, M. D., BOSTON, MASS. 


In presenting so graphic a subject to the readers of The Microcosm, it will 
be necessary to separate the three principal factors, and consider them in detail. 

We recognize three elements, namely: hygiene, nursing, and food. 

During the past few years a great deal of attention has been paid to hygiene, 
and its great value is becoming known throughout the world. To sanitary en¬ 
gineers great credit is due for the marked advances in their department, and by 
this progress they have become very valuable adjuncts to the medical fraternity. 
Sanitariums are advertised very extensively, and some of them are models, whilst 
others lack the essential safeguards, and are totally unworthy of support. 

In large cities the plumbing is generally surveyed by competent men, whilst 
in the country every man, in a measure, is his own sanitary engineer. Hence it is 
that a law must soon be passed that will compel all owners of buildings to avail 
themselves of the best precautions, and thus tend to prevent sewer and other dele¬ 
terious gases from permeating the dwelling. Supposing a house to be well guarded 
against these gases, the room selected for an invalid should be in the upper story. 
Experience has proved very conclusively that a patient thus placed is at once in 
the most favorable surroundings. The three important points are: complete ven¬ 
tilation, sunshine, and a moderate supply of heat. Every sick-room should be 
thoroughly ventilated once during the twenty-four hours, and a steady current of 
air should be so introduced as to be effectual in removing all odors consequent 
on illness, and at the same time the patient should be protected from the slightest 
draught. Now, how is this to be accomplished in an ordinary room without the 
outlay of considerable expense? If the room has a fireplace, or chimney leading 
to the roof, a current of air is readily established by opening the upper sash of the 
window furthest from said fireplace. The temperature of the atmosphere will of 
course indicate the degree to which this should be carried. In severe winter 
weather the window could be opened, but to a very limited extent, whilst in sum¬ 
mer the contrary would be the rule. In hot weather the ventilation is very mate¬ 
rially assisted by burning candles arranged for the purpose, previously placed in the 
grate. In winter a wood or coal fire is, according to my views, a very valuable ac¬ 
cession to the sick-room, and in connection with the opening of the window as 
suggested, at once places the room in a sanitary condition. The temperature 
should be maintained at an even basis, as far as practicable, and should not exceed 
68° Fahr., unless other indications demand a higher temperature. In addition to 
establishing a permanent current, the patient should be protected, and the room 
thoroughly aired every morning. This can be done in most cases with perfect 
safety, and is often of much value and benefit. Sudden changes should be zeal¬ 
ously guarded against, but a clear atmosphere must be obtained and maintained, 
otherwise serious results will follow. When advisable, this general airing can be 
repeated. At night, just prior to seeking repose, this is particularly desirable, and 
applicable to all chronic cases, and to those who for a long period are confined to 
their bed. Insomnia m numerous instances is caused by an insufficiency of oxy¬ 
gen, and I can record pleasing results when patients have regularly reduced the 
temperature of their room previous to retiring. Medication will prove worthless, 
if the ventilation is not properly enforced. 
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SUNSHINE. 

To this blessing we are greatly indebted for all that is bright and beautiful, 
and in contrast how dark and drear a room seems into which no ray of sunshine 
ever enters! The sun is capable of giving life, and is a boon to which every in¬ 
valid clings, deriving comfort, courage, and cheer from its rays, whilst regaining 
strength. Then, if possible, we would always select a room with “ sunny expos¬ 
ure," or at least make arrangements so our patient can enjoy a sun bath at least 
once a day without unnecessary fatigue. Every physician can testify as to the 
feelings of their patients, influenced by the sun shining. When such is the case 
the very atmosphere undergoes a decided change, and it is not surprising that the 
effect should be beneficial and exceedingly gratifying to our patients. The win¬ 
dows should be protected with blinds or shutters, so as to exclude all light when it 
is desirable for our patient to sleep. After a sound sleep, or even period of rest¬ 
ing, every possible ray of sunshine should be admitted, so that a cheerful aspect 
may be ever present. We bear in view that there are numerous conditions that 
would indicate a subdued light, but according to my belief those restrictions apply 
much more forcibly to artificial light. If our patients are kept wide awake during 
a reasonable time, the chances of their obtaining a natural sleep are very materi¬ 
ally enhanced. As soon as deemed expedient let them be wrapped in a blanket 
and placed where the sun will shine directly on them, allowing them to remain 
until somewhat fatigued. During this time willing hands will bo preparing their 
bed, and on their return a decidedly pleasant change will be noted. 

ARTIFICIAL HEAT. 

It will be found necessary during ten months of the year to supply heat to the 
sick-room, in order to equalize the temperature. Hot-air furnaces, steam heaters, 
and open fires are our only resources, and either one has to be depended on en¬ 
tirely. The open fireplace is, as has already been referred to, by far the very best 
means to rely on when available, for it serves a two-fold purpose (ventilates as well 
as heats), and is very much more readily regulated and controlled. Next in order 
would rank a small stove, with plenty of water being freshly supplied to the vessel 
above it, to insure evaporation. Steam heat answers very well when well sup¬ 
plied, but is open to the great objection that its supply is not under comjdete con¬ 
trol of those in charge of the sick-room, but they are dependent on the boiler in 
the cellar being kept to a certain standard, and consequently cannot cope so ad¬ 
vantageously with the sudden changes peculiar to this climate. A grate or wood 
fire has another very decided advantage—that of cheerfulness; and as we desire to 
contribute in every possible way to our patient’s comfort, we would very naturally 
choose this fire in preference to all others. If, perchance, we are obliged to de¬ 
pend on a hot-air furnace, we should supply plenty of moisture to the room. For 
this purpose the old-fashioned camp-kettle operates effectively, and is very readily 
manipulated by any one. The escape-tube can be brought close to the bed and 
the patient inhale it directly, or the steam can be permitted to diffuse itself 
throughout the room. In pulmonary or throat affections the former method 
would be advisable, whilst the latter would apply to ordinary illness. The room 
should be very plainly furnished; all unnecessary articles should be removed, and 
the bed narrowed so as to permit the attendants to easily move the patient, and to 
readily change the linen. In contagious diseases, all hangings, carpets, pictures, 
etc., should lie removed, and extra precautions taken to secure a perfect quaran¬ 
tine from the other members of the household. Disinfectants should be very 
freely used around the room at stated intervals. In addition to having the fluid 
in receptacles exposed to the atmosphere, it is my custom in all contagious dis¬ 
eases to have sheets over the door, and direct they should be regularly kept moist. 
All linen, clothes, napkins, etc., should at once be placed in a strong solution, 
then boiled most thoroughly. All articles, such as handkerchiefs, napkins, and 
other appendages that come in direct contact with the patient, should be burned. 
In order to do so, such articles should be old and of little value. All discharges 
should be received in appropriate vessels, m which some of the disinfectant has 
previously been placed, and its contents should at once be removed from the room 
and properly disposed of. 

Having briefly considered the best sanitary conditions under which to place 
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onr patient, we are now prepared to accept certain directions as to the care of the 
sick. • 

It is a well authenticated fact that physicians would much oftener be placed 
hors do combat were it not for valuable services so often rendered by competent 
nurses. I do not refer exclusively to “trained nurses,” for we often witness satis¬ 
factory and most excellent nursing at the hands of one who is a perfect novice, 
never having had instruction or experience. I have often been asked: What are 
the most essential requirements of a nurse? This question is a hard one to an¬ 
swer, because the desired elements are “legion,” and as perfection is seldom found 
in any earthly pursuit, we could hardly insist on making an exception, and refuse 
employment to all save perfect nurses. Each year, in various cities, the different 
training schools graduate trained nurses, who, like members of all professions, 
strive to make their living. You engage one of these aspirants, and in a certain 
sense you feel secure, being conversant with their previous training, and yet that very 
one may be wanting in many desirable qualities. It is one thing to care for a hospi¬ 
tal patient under strict discipline, and quite another matter when called on to olli- 
ciate in private cases at their own homes. Hence it is that some of the nurses who 
excel in the wards of a hospital, prove totally incompetent when introduced to 
your homes. To be a successful nurse, independent of any training, a woman 
must be of an equable temperament, possess sound practical common sense, and anx¬ 
ious to serve the best interests of her patient, independent of all other motives. 
Such a woman would soon be sufficiently competent to intrust important cases to, 
and would not, in the exercise of her office, attempt to override all with whom she 
comes in contact, the physician included. It is my custom to instruct my nurse 
to carry out my injunctions to the very letter, and to rest content, feeling that she 
was doing her full duty to her patient. Cheerfulness is a very essential factor; 
and how easily a pleasant, bright, happy face wins our confidence, when the re¬ 
verse would cause an aversion that even time would often fail in removing. Clean¬ 
liness in each detail cannot be too strongly insisted on, and nothing will attract 
the attention of the physician more speedily to the competency or incompetency of 
the attendant. I know many nurses have fallen into the way of dressing up their 
patient in advance of the physician’s calling, and thus put the “ best foot for¬ 
ward,” but very often I have called when not in the least expected, to observe the 
general appearance of the room; and a few such practical admonitions will often 
remedy any carelessness or thoughtlessness on the part of the nurse. A nurse 
must work in entire unison with the physician, never doubting or questioning the 
expediency of any of his directions, and never permit herself to prescribe on her 
own responsibility, unless dealing with an emergency that has not been foreseen 
—and then only if her previous instruction and experience should warrant it—but 
in the event of any such action the physician should at once be notified. A nurse 
should possess a strong constitution, one equal to the many trials and weary strug¬ 
gles which she is liable to undergo, and if she can thrive with only a little sleep 
she will prove particularly desirable to a large class of patients. Whilst these points 
are essential, still the patient owes a certain amount of consideration to the nurse, 
and should not be too exacting relative to length of hours of service, or expect a 
tired and weary woman to cater to his whims and caprices with angelic resigna¬ 
tion. So, then, the pntient and nurse must work in perfect harmony, and yet, 
when the question of yielding arises, the nurse’s authority must hold full sway, as 
she represents the medical man. It is customary in very severe cases to have two 
nurses, one for the day and the other at night; but this can only be necessary 
when the case is serious, for generally some member of the family is sufficiently 
competent to relieve the nurse for a stated interval, when she should seek nature’s 
greatest restorer for all physical and mental ills, namely, sleep. A room in a quiet 
part of the house should be allotted to her use, and a proper sense of peacefulness , 
should pervade the household when she is thus resting. Those who have tested- 
nursing as a profession will tell you the position is no sinecure, and I have often* 
wondered how nurses stand the mental strain under some circumstances, whilst 
with some patients it would seem a pleasure that they would seldom tire of. We all 
like to have our efforts appreciated, and a few kind, well-chosen words at an oppor¬ 
tune time will tend to cheer a weary nurse, and serve as a stimulus to further de¬ 
votion. All directions of the physician should be written by the nurse, and a 
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tabulated form kept of the day’s progress, so that at a glance the physician can 
become familiar with the record since his last visit, and under no circumstances 
should any nurse attempt to memorize instructions. A competent nurse will study 
the idiosyncrasies of her patient, and very shortly will be able to anticipate the 
many wants. Surprises in the form of delicacies will often tend greatly to brighten 
and cheer the patient, and are often more acceptable presented in that form, for 
it evinces an interest and desire to please on the part of the nurse. 

FOOD. 

We are called on from the very hour of birth to furnish appropriate food for 
nourishment, and when sickness occurs the two-fold importance of this task is 
justly appreciated. Whilst, as a rule, each disease requires a special diet, depend¬ 
ent on several physiological indications, it will not be possible for us to consider 
more than very generally this subject. Milk ranks among the first articles ever 
known for sustaining life, and is generally liberally supplied by the natural laws; 
and when a woman fails to be able to supply her offspring with this essential com¬ 
modity, there is something radically wrong. The beasts of the fields are thus en¬ 
abled to nurture their young, and the first instinct developed is to seek that nour¬ 
ishment at the maternal fount. Hence milk is known to possess very valuable 
properties, and yet a milk diet is not to be directed for an adult without very care¬ 
ful consideration, and its use must be very strongly indicated. Many arc unable 
to properly digest milk unless diluted with lime water, and hence it is, although 
we recognize it as being very valuable, still it is capable of giving rise to certain 
functional disturbances which it is our duty as medical men to guard against. 
Beef tea will always very justly have its advocates, and for adults it is to be pre¬ 
ferred to milk. Beef extracts, meat juice, etc., are favored by the profession, and 
are used as experience dictates. The very best preparation that I have extensively 
used is known as “ Valentine’s Meat Juice.” It possesses the great advantage of 
always being ready for use; it serves best when taken cold, and I have yet to meet 
a case where the stomach will refuse to retain it, providing it be administered 
diluted (one teaspoonful to a wine-glass of cold water), and fed to the patient by a 
teaspoonful at intervals of every two or three minutes until the above quantity is 
given, when a small piece of ice may be allowed. There are numerous medicinal 
foods that are much vaunted, and all have their adherents. The “ Imperial Gra- 
num,” in my hands, has seemed to meet with all that is claimed for it, and experi¬ 
ence has brought me to rely on its use where its special properties are indicated. 
In infantile diseases it has proved very efficacious, and I always direct its use when 
a child is being weaned. Koumyss has within the past few years been added to our 
list, and in some cases of gastric disturbances it has proved very valuable. Cocoa 
has been largely prescribed during the past few months, and whilst it undoubtedly 
is a valuable tonic, still it should not be expected to take the place of food. Alco¬ 
hol and various drugs are capable of exerting a stimulating effect, but should be 
used with great care, for there are many who to-day are addicted to its abuse who 
first indulged at the order of their physician. So in dealing with alcohol and opium 
there is a moral aspect that should enter into the consideration, and if possible, I 
consider it much better policy to disguise its character when obliged by certain 
symptoms to employ it. Water is not very generally considered as food, but it cer¬ 
tainly is under certain circumstances, and often can be retained when meat and 
everything else is rejected, and it serves the purpose of temporarily quenching 
the thirst in a case of fever. Eggs raw, or slightly boiled, arc valuable adjuncts, 
and are very largely employed throughout the land, combined with milk. This is 
very sustaining and highly nutritious, and in most cases should be taken without any 
alcoholic addition. It is the duty of the nurse, as we have already observed, to 
attend the wants of the patient, but nourishment comes directly under the direc¬ 
tions of the physician, and the nurse is looked to for their being properly carried 
out. We must never permit a patient to take a large quantity of food at any one 
time, but on the contrary he should be encouraged to rely on a small amount 
often repeated. Care should be taken that it be prepared in a manner calculated 
to tempt the appetite. Coaxing should of course be indulged in when necessary. 
The approximate amount of food and the time administered should be carefully 
tabulated. Absolute cleanliness should be observed in each detail, and each article 
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should be prepared with great care, ever having it in view that it is for the pa¬ 
tient. Fruit is indispensable to the sick-room, and many there are who would 
thrive in every way on what might be termed a fruit diet. There are very few 
conditions that would of necessity prohibit the use of at least some kind of fruit, 
and generally this will prove more grateful and acceptable than anything else. In 
the present century we are enabled, at no very great expense, to avail ourselves of 
imported fruits during our winter months, so a very decided advantage is thus 
held over our ancestors, who, per force of circumstances, were unable to obtain 
any save native fruits. When broths are to be given let them be sufficiently hot, 
although not absolutely boiling, and have them carefully seasoned. When, on the 
contrary, cold drinks are ordered, care should be taken to insure their being reason¬ 
ably cold. Nothing is so apt to discourage a nervous patient as bringing to his 
attention unpalatable food or drink; and in this we cannot exercise too much care, 
for we must remember the patient is fully supported in his objections and con¬ 
tempt at such edibles by the instruction given in Revelations iii. 1G: “ Because 
thou art lukewarm, and neither hot nor cold, I will spew thee out of my mouth." 


SUBSTANTIALISM OF FINANCE. 

BY CHARLES HARRISON. 


The principal difficulty which stands in the way of a clear understanding of 
financial principles is the failure of political economists to comprehend the dual 
nature or characteristics of that which is known to business men as “ property." 
Whether political economy should or should not’be classified as a science, is not a 
matter of so much importance as to discover wherein its teachings are so defective 
as to be wholly unsatisfactory to those in practical life. There are two distinct 
classes of political economists, the materialistic and the socialistic; the former 
maintaining that material wealth is the only subject of its study or province of its 
inquiry, 1 while the latter insist that it is a branch of sociology, itself a department 
of anthropology, or the science of man, 2 and includes for this reason, ethics, law, 
and government. Others do not draw the lines so distinctly between material as 
the only reality and the reality of the intangible, but in their writings necessarily 
incline to one side or the other of this broad distinction which is found at the root 
of the study, as for instance Prof. Perry, who defines it to be the “ Science of 
Sales." 3 They all, however, appear to meet on this common ground that “all 
trade is barter "—in other words, that there is no real difference between barter 
and sale. 

Until the mind grasps the reality or substantial nature of certain intangible 
things it is impossible to point out the distinction clearly. It is a well-established 
principle in the law that an allegation of sale cannot be supported by proof of 
barter, and elementary writers on that science agree that there are three ways of 
transferring property by act of the parties: 1, gift; 2, barter; 3, sale. Hence, bar¬ 
ter and sale are not identical in the law and are identical according to the teach¬ 
ings of political economy. This conflict between the lawyers and the economists 
has been going on for fifteen hundred years, as the principle was decided in the 
early days of the Christian era by the courts; as the principle has been by them 
uniformly held ever since, under all forms of orderly government throughout civ¬ 
ilization, and the opposite view is maintained by economists to-day with as much 
pertinacity as it was urged before the days of Justinian. While the reasoning of 
the court may not have been all that could be desired in making the original de¬ 
cision. and the failure of judges in modern days to fathom the real distinction in¬ 
volved lias led to some obscurity, there cannot be a question, it appears to me, in 
the mind of any person who can comprehend the reality of things not susceptible 
of investigation" by the physical senses or the implements of material science, that 
the courts have rightly decided, and that the economists are laboring with an error 

i Prof. Laughlin, of Harvard, notes to John Stuart Mill’s “ Political Economy.” 

a Prof. Thompson, of University of Pennsylvania, “Political Economy,” p. 1. 

» “ Political Economy,” p. 13. 
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which proves of serious inconvenience to themselves. In the “Institutes of Jus¬ 
tinian ” the subject was presented thus: 

“The price of anything bought should consist of cash or money told; for it 
hath been much doubted whether the price of goods can be said to bo paid, if any 
other thing is given for them but money; as for instance, whether a slave, a piece 
of ground, or a robe, can be paid as the price of a thing. The lawyers Sabinus 
and Cassius thought that a price might consist of anything, and from hence it lias 
been commonly said that einpiio yendifio, i. e., buying and selling, is contracted by 
commutation, and that this species of buying and selling is the most ancient.” 

The advocates for this side of the question quote Homer, who relates, in the 
following lines, that a part of the Grecian army bought wine by giving other things 
for it: 

“ Wine the rest purchas'd as their proper cost, 

And well the plenteous freight supplied the host; 

Each in exchange proportion’d treasures gave: 

Some brass or iron, some an ox or slave.” 

“ Iliad,” 7.—Pope. 

But the lawyers of another sect maintained the contrary, and declared that 
commutation was one thing and emptio venditio another; for otherwise, said they, 
in the commutation of any two tilings, it can never appear which is sold and 
which has been given as the price of the thing sold; and it is contrary to reason 
that each should appear to have been given as the price of the other. And the 
opinion of Procullus, who maintained that commutation is a species of contract 
separate from vendition, hath deservedly prevailed; for he is supported by other 
verses from Homer, and has enforced his opinion with the strongest arguments; 
and this is the doctrine which our predecessors, the emperors Dioclesian and Max- 
imian, have admitted, as it appears more at large in our digests. Just.’s, lib. 3, 
tit. 24, sec. 2. 

. . It is thought that the passage referred to as having been quoted by Procullus, 
is m the sixth “Iliad,” where Diomed and Glaucus exchange their armor: 

“ For Diomed’s brass arms exchang’d his own. 

Though wrought with gold, and worth an hundred beeves.” 

“But,” says Vinney, “if the poets were to be regarded in this dispute, little 
could be collected from them: quippe , dum metro serviunt proprietalem scope neg- 
ligcre coguntur, and if wo attend to the suggestions of truth and right reason, we 
must soon be convinced that the contracts of buying and selling can never be strictly 
said to exist without the intervention of money, which was undoubtedly in use 
long before the Trojan war.” 

The distinction arising from the intervention of a definite price, which is thus 
dimly shadowed forth in the language of the “Institutes,” is held by the courts 
to be the fundamental difference between barter and sale now as then. That the 
distinction given by the jurists is not the best which may be suggested, is no 
reason why their conclusion should bo doubted. Or, as Coleridge said to the sen¬ 
sible lady: “ Madam, I accept your conclusion, but you must let me find the logic 
for it.” 

To every man engaged in business there is no more difficulty in comprehend¬ 
ing that there is a difference between barter and sale, than that there is a differ¬ 
ence between either barter or sale and a gift. Yet there is a point of similarity in 
all three methods, viz., property is transferred in either case. When a barter or 
a sale is made, it is in consideration of some other commercially valuable thing; 
when a gift is made, it is in consideration of a substantial but an immaterial thing 
—usually affection. This distinction of consideration is so broad that the act of 
gift appears to be of an entirely different species of transaction from barter or sale, 
yet the difference is not in the transfer of the property but in the consideration for 
which the transfer is made. 

Now, property itself consists of two elements: one material, the other substan¬ 
tial; one the body of the property, the other the title—corresponding to the phys¬ 
ical organism and the vitality of living beings. 

All material is not property. Natural productions are not property until title 
attaches. Wild beasts, the air, the sun, etc., are instances of physical existences 
which are not property. As soon as title attaches, that to which it attaches be¬ 
comes property. It is the vital element, the substantive of property. This being 
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comprehended, the difference between sale and barter becomes as clear as the dis¬ 
tinction which makes a gift so conspicuously separable. Property passes with the 
passing of the title, and not otherwise. In gift and barter no title passes without 
a delivery of the material or jdiysical being. In sale, the title passes immediately 
upon the making of the contract—which, by the way, is another immaterial sub¬ 
stantial existence, called into being by the invisible operation of two minds meet¬ 
ing—and the delivery of the material thing is a subsequent and entirely distinct 
transaction. This legal principle is so well established that it is entirely unneces¬ 
sary to cite authorities. 

The law of compensation is never lost. When the title passes, something 
must come back to the person who parts with the title. In barter he lias in hand 
the consideration, because there is a mutual delivery. In sale the compensation is 
that immaterial substantial existence called a debt. No debt is created by barter. 
The debt of gratitude is created (or should be) by gift. The commercial debt is 
created by sale. Commercial debt is the beginning of finance. There is palpably no 
room for finance under trading by barter, even though the bartering be conducted 
with the material substances gold and silver, either as shekels of weight or coined 
money. 

Following the same idea, if all sales were “for cash”—in other words, imme¬ 
diate payment—they would amount to no more than barter. The creation of a 
debt, then, is what distinguishes a sale from a barter, and the creation of a debt is 
what makes finance possible. 

A sale is a sale, whether payment is to be made then and there or at some 
future time. Time sales and cash sales are only distinguishable by difference in 
the time in which the debt created is to be liquidated or satisfied. The methods 
of doing this, the complications which frequently arise in business from the con¬ 
tingencies which arise between the sale and the delivery of property, between lhe 
time the title has passed and debt created and the full consummation of the transt- 
action, are not within the purpose of the present article. 

Substantialism gives a firm ground on which to stand in the discussion, and a 
clear light by which to comprehend the subject of finance—a subject which is ut- \ 
terly inexplicable to material philosophy. 


IS MATTER HETEROGENEOUS OR HOMOGENEOUS? 


BY HENRY A. MOTT, PH. I)., F. C. S. 


{Continuedfrom January number.) 

Reviewing briefly some of the points we have considered, and elaborating when 
necessary, we find that, according to the present teachings of science, matter is 
supposed to be composed of molecules , and these in turn of atoms , the molecule 
being defined as the smallest particle of a substance that can exist and still retain 
the pioperties of the substance. When divided by chemical processes (i. e ., by the 
action of some force) the constituents of the molecules are liberated and form 
molecules of each, tne atoms having no isolated existence except in or during a 
chemical change. 

It is claimed that if we had a microscope and a means of illumination suffi¬ 
ciently adapted for an examination, we would see little bodies (molecules) of about 
TYJrn-'oinnnr to ^irF uoV rorF an inch in diameter flying about at an enormous ve¬ 
locity , depending on the temperature of the body— i. e ., the mean velocity of the 
hydrogen molecule is supposed to be 0097 feet per second , and of oxygen 1524.25 
feet per second at 32° F., and that one cubic inch of the substance in the form of 
gas, when the barometer marks 30 inches and the thermometer 32° F., would con¬ 
tain one hundred thousand million million million molecules, or 10 23 molecules. 

The molecules would be seen to be separated one from another, and attractive 
and repulsive forces acting between them. Inside of the molecule we would see 
the atoms also flying about, but united together at a distance by the force of 
chemism. 

Matter, therefore, by this view, is a mechanical structure built up of mole- 
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cules separated from one another, and the molecules built up of their constituent 
atoms separated from one another, the molecules being held together by the force 
of cohesion and the atoms by the force of chemism. 

By the definition given of a molecule it is evident that an atom cannot exist 
separately. The molecule has also been defined by Barker as “a group of atoms 
united by chemism.” 

The fallacy of such a definition is at once shown in the case of zinc, cadmium, 
barium, and mercury, where the molecule only contains one atom, and the atom 
must necessarily be the molecule, and as an atom has no parts, according to the 
present teaching of science, no force of chemism can be exercised in such mole¬ 
cules (atoms) of these different substances. If there was only one element, whose 
molecule contained one atom, or was in fact the atom, this might be fairly claimed 
to be due to some error in observation, but when four elements are found to be 
thus constructed such an excuse can have no value attached to it, and we are com¬ 
pelled to doubt our premises and look for a more consistent explanation. 

Before proceeding further, it must be borne in mind that neither the molecule 
nor the atom has ever been seen. They are the result of speculation, directed to 
account for the phenomena of nature, both of matter and force, and their general 
acceptance can only result in the furtherance of materialism and the complete an¬ 
nihilation of any belief founded on a power superior to nature constantly sustain¬ 
ing it. It must also be borne in mind that such scientists as have given partic¬ 
ular study to the constitution of matter—in fact, made it a specialty—regard 
molecules and atoms as simply the x*s and y’s of mathematics, to be discarded after 
their usefulness in the deduction of certain problems has expired. 

Prof. W. N. Hartley, in his researches on the relation between the molecular 
structure of carbon compounds and their absorption spectra, states: 

“It appears that a molecule is a distinct and individual particle, which can¬ 
not be represented by our usual chemical formula?, since these only symbolize cer¬ 
tain chemical reactions, and fail to express any relation between physical and 
chemical properties.” 

In considering the aromatic hydrocarbons, he says: 

“Here .... we have evidence of the constitution of matter which is incon* 
sistent with the individual existence of atoms within the molecule; and it appears 
from this consideration alone that our chemical formulae do not in any way express 
the constitution of the molecules of the substances they are intended to represent, 
but only give us a concise and useful statement of the origin of the substance and 
the chemical reactions which it is probably capable of undergoing, or to which it 
has been subjected; all such statements being referred to mass.” 

Prof. Cook, of Harvard, says, speaking of the atomic theory: 1 

“Beautiful and consistent as it appears, [it] is only a temporary expedient 
for representing the facts of chemistry to the mind. Although in the present state 
of tne science it gives absolute essential aid both to investigation and study, I have 
the conviction that it is a temporary scaffolding around the imperfect building, 
which will be removed as soon as its usefulness is passed.” *And Prof. Mattieu 
Williams" says: “ The atoms invented by Dalton for the purpose of explaining the 
demonstrated laws of chemical combination, performed this function admirably, 
and had great educational value, so long as their purely imaginary origin was kept 
in view; but when such atoms are treated as facts, and physical dogmas are based 
upon the assumption of their actual existence, they become dangerous physical 
superstitions.” And S. Caunizzano, 3 in an admirable paper on the progress of the 
atomistic theory, tracing its history through Dalton, Berzelius, Laurent, Gerhardt, 
and others, and bringing the discussion down to the present day, says that some of 
the followers of the modern school push their faith to the borders of fanaticism— 
“they often speak on molecular subjects with as much dogmatic assurance as 
though they had actually realized the ingenious fiction of Laplace, and had con¬ 
structed a microscope by which they could detect the molecule and count the num¬ 
ber of its constituent atoms.” This, as I have already said, has never been accom¬ 
plished, and the existence of molecules and atoms, if they have such existence, is 
purely in the imagination, having no existence in point of fact. 

i The “New Chemistry,” p. 103—1876. a Quar. Jour, of Sci 1876 

3 Gazette Italiana y No. 1—Jan. 1876. 
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The chemist does not deal with molecules, but with sensible masses of a sub¬ 
stance. Imagine a chemist taking a particle of matter ^nroimnr of an inch in 
diameter and uniting it with another mass of that size. The chemist deals with 
masses—a ton, if necessary, or some fraction of a grain—but never with such mi¬ 
nute masses as the size of a supposed molecule; in other words, he deals with an 
aggregation of molecules, provided there are any molecules to aggregate in the 
matter. So the work of the chemist does not prove the existence of either mole¬ 
cules or atoms. 

Chemists have discovered about sixty-eight substances, which are supposed to 
be simple substances for the reason that by no process as yet discovered can they 
be dissociated into simpler bodies. These substances are the alphabet of chem¬ 
istry, and are called elements. 

Compounds are supposed to be substances containing two or more of these ele¬ 
ments, and which can be dissociated into the elements composing them. Now the 
question which is of great interest is, whether the various substances obtained by 
the decomposition of a compound body are not the result of the conversion of the 
substance of the compound body into them, and that the substances thus obtained 
are not present as such in the compound body; or in other words, when two or 
more elementary bodies are made to unite by the force of chemism, the elementary 
substances are entirely destroyed, as such , and a new substance is produced which, 
when acted upon by certain forces, can be converted into the elements which were 
used to produce the so-called compound body. 

Experiment has, I think, pretty clearly settled this point in favor of the view 
that the elements are actually present. In the first place, it is a well-established 
fact that up to the present time it has been shown to be impossible to convert one 
element into another—as, for example, to convert oxygen into hydrogen, or vice 
versa , as one force may be converted into another. 

When two volumes of hydrogen and one of oxygen gas are brought together 
and united by the force of chemism, through the agency of a spark of electricity, 
water is produced. Now it is true that water does not resemble the constituents 
out of which it was formed as they existed as gases; the union, however, could 
probably have been brought about had the hydrogen been reduced first to the liquid 
form, and the oxygen also. In such a case we would have the uniting of two 
liquids to produce another liquid possessing a property (liquidity) more or less 
identical with the constituents. 

Still, the characteristic properties of water, for example, are different from 
either liquid hydrogen or liquid oxygen—a new substance has originated by their 
union. It would hardly do to say that this new substance, water, does not contain 
the hydrogen and oxygen linked together, and that both of these forms of matter 
have been annihilated as such, and can only be produced by the decomposition, 
or more properly, convertibility of the new substance into hydrogen and oxygen 
by the action of a force, because, as stated before, the chemist has never been able 
to destroy an element, except in so far as to destroy some of its properties in the 
formation of a compound. No element has been converted into any other element, 
and from no compound, however treated, can any other substance be obtained than 
the elements used to produce it. 

The argument, then, that a compound—such as water, for example—does con¬ 
tain in its substance, and as integral parts of the same, the hydrogen and oxygen 
which, on combination, jn-oduces the water, seems well founded in fact. 

Another strong argument which can sustain this view is offered by almost every 
element in the formation of its oxides. Sulphur, for instance, forms two oxides— 
i. e., sulphurous and sulphuric oxide. In the first of these compounds, sulphurous 
oxide, which is formed by simply burning sulphur in oxygen, we have a less highly 
oxidized substance as a result than in the case of sulphuric oxide, which has one 
part more oxygen combined with the sulphur than in the case of sulphurous oxide; 
and it is a fact when sulphurous oxide gas is dissolved in water, that under the in¬ 
fluence of light and time it is further oxidized, and sulphuric acid results—a more 
highly oxidized compound of sulphur. From this it would appear that while the 
sulphur and oxygen have lost their identity in the product sulphurous oxide, that 
the sulphur must exist as sulphur in the sulphurous oxide, and is ready to be 
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further oxidized; or in other words, take up more oxygen under appropriate con¬ 
ditions and form sulphuric oxide, a completely oxidized product of sulphur. 

Again, it can be shown in the case of nitro-glycerine, which, when decom¬ 
posed by analysis, yields C 3 H 5 N 3 0 9 —that there must be a structure, so to 
spealc, as the oxygen cannot be combined directly with the hydrogen and carbon, 
but must be combined with the nitrogen, as there is not sufficient carbon and hy¬ 
drogen to utilize all of the oxygen, and it must be borne in mind that the elements 
only combine by the force of chemism in fixed definite proportions which never 
vary. Sulphur may combine with oxygen in two ways, but in always fixed mul¬ 
tiple proportions, as for example, 32 of S to (1 Gx 2) 32 of oxygen, forming S0 2 , or 
sulphurous oxide, and then it can combine to form S0 3 , or sulphuric oxide, com¬ 
posed of 32 of S and (16x3) 48 of oxygen, making S0 3 . Neither can 32 of sul¬ 
phur combine with 31 of oxygen in the one case or 49 of oxygen in the other— 
always some multiple of 16, the weight of a given volume of oxygen compared with 
the weight of hydrogen, taken as unity. 

In a class of bodies called Isomeric we have an interesting state of things to 
account for. Ammonium cyanate, for example, C H 4 N 2 0 (or, as usually formu¬ 
lated, (NIi 4 ) CNO) has exactly the same constituents and in the same proportion 
as are found in urea, which is also C II 4 N 2 0, and still the two substances are 
totally different from one another, so far as properties are concerned, and the am¬ 
monium cyanate can be converted by heat into urea. Eacemic and tartaric acid 
have the same composition; the latter rotates the plane of polarization of a ray of 
polarized light to the right, while the first is optically inactive. 

Another fact to be considered is, that at the instant of liberation of an ele¬ 
ment from a compound by decomposition, the element is said to be in the nascent 
state—that is, it is capable of acting far more energetically than when they are em¬ 
ployed in the natural state. Hydrogen gas in its natural state will not combine 
directly with other substances, in many instances, unless some force is employed 
to assist it, whilst, when it is being produced by the action of acid on iron filings, 
it can unite at once. 

As regards the so-called elements, there are numerous arguments which can 
be advanced, and which tend to show that the elements are only different degrees 
of concentration of one primordial substance held together by cohesion. This is 
the view entertained by the Substantial Philosophy, and the following arguments 
will strengthen this position, and are certainly worthy of careful consideration. 

Take, for example, the large list of fusible alloys which melt at a very much 
lower temperature than any of their constituents when they are tested separately. 
Wood’s metal is a fusible alloy, composed of four parts bismuth, two parts lead, 
one part tin, and one part cadmium, and it melts at 60°.5 C. (149° F.), while the 
melting point of bismuth is 270° C. (518° F.), of lead is 334° C. (636° F.), of tin 
is 235° C. (455° F.), and of cadmium is 315° C. (599° F.) 

Surely the force of adhesion which unites these metals so as to form an alloy 
possessing a melting point far below the melting point of any of the constituents 
must be a substantial force, and not a mere mode of motion. 

The fact that, if what is called the atomic weights be multiplied by the spe¬ 
cific heats of the elements, a constant number is obtained, would seem to argue 
strongly in favor of the view that the elements are different degrees of concentra¬ 
tion of one substance held together m different ways by the substantial force of 
cohesion. Boron, carbon, and silicon are the only exceptions out of some sixty- 
eight elements, which latter give on the average the constant number 6.2. In the 
exceptional cases mentioned, it is evident that either their atomic weights (their 
weight compared with hydrogen as unity) has been incorrectly determined, or the 
number given for the specific heat is not accurate. 

Again, as Dumas has shown, the atomic weights which are accurately ascer¬ 
tained may be practically arranged in two groups: 

1. Bodies which are represented by multiples of a whole number of the atomic 
weight of hydrogen. 

2. MuUiples of the number 0.5 of that of hydrogen. 

It has also been shown that in several instances where two elements are in 
close chemical relation to each other, they have atomic weights which are identi¬ 
cal, which happens in the case of cobalt and nickel, 59; lanthanium and cerium. 
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92; rhodium and ruthenium, 104.2; platinum and iridium, 197.2. In other cases 
the ratio of the atomic weights is as 1:2: Oxygen, 16; sulphur, 32; aluminium, 
27.5; manganese, 55. 

Again, where these elements belong to the same natural group, the atomic 
weight of the intermediate element is frequently equal to the mean of those of the 
two extremes. This is true in the case of 

Lithium = 7 7+39.0 

Sodium =23 =23.00 

Potassium=39.0 2 

the number for sodium being the arithmetical mean of those of lithium and potas¬ 
sium. Other groups agree very closely, and the difference can fairly be attributed 
to fallacious methods in the determination of the atomic weights: 

Calcium = 40 40 + 137 

Strontium = 87.5 -=88.5 

Barium =137 2 

Sulphur = 32 32 + 129 

Selenium = 79.5 -=80.5 

Tellurium=129 2 

An extremely strong argument in favor of this view is obtained from ozone, 
a gas which possesses remarkable properties peculiar to itself and not possessed by 
oxygen, and still only containing or being able to be converted into oxygen. It is 
supposed to result from the condensing of three volumes of oxygen into two vol¬ 
umes under the influence of a certain force. 

Mere compression of oxygen will not produce it; it only results by the action 
of some other force, as in one instance the passage of a succession of electric sparks 
in oxygen produces it. Ozone has a greater density than oxygen, and if heated to 
290° C. it is converted into ordinary oxygen. 

Ozone has been called active oxygen, because it oxidizes substances which 
have only a feeble affinity for oxygen. 

We have also in the case of sulphur and phosphorus some very curious condi¬ 
tions. Sulphur is known to exist in several allotropic modifications. In nature it 
occurs in large yellow transparent octahedra, and in sulphur chambers it has been 
found crystallized in the rhombic form—in fact, there are no less than thirty dif¬ 
ferent eiystallographic modifications. The specific gravity of rhombic sulphur at 
32° F. is 2.05. Sulphur melts at 114°.5 C., forming a clear yellow liquid, which 
has a specific gravity of 1.803. It solidifies at 111° C., which is below its melting 
point. 

When melted sulphur is further heated it changes color and becomes more 
viscid, until at a temperature of from 200° to 250° C. it becomes almost black, 
and is very thick. If the temperature be further raised, the liquid becomes less 
viscid, although its dark color remains. If this be poured into cold water the sul¬ 
phur assumes a semi-solid, transjiarent, elastic mass which can be drawn into 
threads—this is plastic sulphur. Its condition is unstable, and on standing be¬ 
comes opaque and brittle. 

The vapor of sulphur between 860° and 1040° has a density of 32.11. Flow¬ 
ers of sulphur dissolves in disulphide of carbon, but on standing in the sunlight an 
insoluble form of sulphur separates out. 

Common phosphorus is colorless, or slightly yellow, and crystallizes in octa¬ 
hedral form. Its specific gravity at 10° C. is 1.83, and it melts at 44°.3 C., form¬ 
ing a slightly yellow strongly refracting liquid, having a specific gravity of 1.764. 
Bed or amorphous phosphorus is obtained by the action of light and heat on ordi¬ 
nary phosphorus. When the yellow phosphorus is heated from 240° to 250° C. 
the red phosphorus is rapidly produced, but if the red phosphorus be heated above 
260° it is converted back into the white or slightly yellow phosphorus. Hence, 
the passage from one allotropic condition to another is more readily shown in the 
case of phosphorus than in that of any other element. The red phosphorus is also 
formed when ordinary phosphorus is heated in closed vessels to 300° C., or about 
10° above the boiling point. 

Bed phosphorus is a compact solid substance, has a metallic iron-gray luster, 
specific gravity 2.106, powder looks like iron oxide. It is tasteless, odorless, insol¬ 
uble in the solvents which dissolve white (or yellow) phosphorus, and is not poison- 
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ous. Can be exposed to the air for years without undergoing any change. Fric¬ 
tion does not bring about its oxidation, and to take fire it must be heated to a 
temperature of 240° C. The red phosphorus conducts electricity fairly, while the 
white or yellow phosphorus does not, so far as can be ascertained. 

Metallic or rhombohedral phosphorus is obtained by heating ordinary phos¬ 
phorus in sealed tubes, in contact with metallic lead, at a temperature approaching 
a red heat. This is a third modification of phosphorus. The phosphorus thus ob¬ 
tained is a bright, lustrous, dark crystalline mass, which in thin plates possesses a red 
color, and consists of microscopic rhombohedra. Its specific gravity at 15°. 5 is 
2.34. If heated to 358° C. it is converted into ordinary phosphorus. This variety 
is also formed when red or amorphous phosphorus is heated under pressure to a 
temperature of 580° C. 

The numerous illustrations given, it seems to me, should be sufficient to sat¬ 
isfy any inquiring mind as to the real nature of the so-called elements—that they 
are, as stated, different degrees of condensation of one primordial substance held 
together by a substantial force. 

It becomes difficult for some people to understand how the force of chemism 
and cohesion act in a compound body, if the body is considered perfectly homo¬ 
geneous throughout in the sense of not being composed of molecules, as they can¬ 
not conceive of the constituents existing in a compound, unless each have a fixed 
size, however small, and are held together in groups by chemism and the groups 
by cohesion; for when a compound body is broken it is not decomposed, only the 
cohesive force is overcome. Still, such a thing can be understood if we remember 
that, even admitting the particles to be infinitely divisible, we can only divide 
them this side of infinity—in other words, to a finite degree—the particles then 
would still have size, and could be divided by the infinite to infinity. It appears 
to me that it is the state in which the constituents would be, if divided to infinity, 
which troubles and confuses the mind in this case—as it will always trouble and 
confuse the finite mind to comprehend infinity. 

By admitting that the constituents do exist in the compound, and that they 
are held together and modified by the force of chemism so as to produce a sub¬ 
stance possessing properties peculiar to the resulting compound and differing from 
the constituents, it is difficult for some still to understand how the force of co¬ 
hesion acts, and how we are able to break the body in two and still not decompose 
it. The fact is that the substantial force of chemism extends to infinity, and no 
mechanical force can get at it to overpower it. It can only be put under subjec¬ 
tion by some substantial force like heat, electricity, light, etc., as the case may be. 
Mechanical force can overcome cohesion, but not chemism. Bearing this fact in 
mind, the apparent difficulty is shown to be no difficulty at all. 

As a result, therefore, of the investigation we have conducted and set forth in 
the two preceding articles, as also in the present one, it must be admitted that 
neither physics nor chemistry offer any arguments in favor of the view that matter 
is heterogeneous, which will stand the test of a careful analysis under the light of 
the new philosophy. Matter must, therefore, be considered perfectly homogene¬ 
ous, the whole or any portion of it being subject to infinite divisibility. It must 
not be forgotten, however,, that matter is porous to a greater or less extent. With 
sufficient pressure water may be forced through the pores of gold, just exactly the 
same as water can be made to pass through the pores of a sponge—the matter, 
however, of the gold or sponge is perfectly homogeneous. Kegarding the forces 
of nature as different forms or manifestations of the substantial force-element of 
nature, and matter as a perfectly homogeneous substance, all the various phe¬ 
nomena of nature can be explained and elucidated in a clear and comprehensible 
manner. 

It must be borne in mind that the word substance is a generic term, and em¬ 
braces immaterial as well as material substances—all matter being substance, but 
all substance not necessarily material. 

Because that mysterious something called gravitation, which pulls a weight 
toward the earth, can neither be seen, heard, felt, tasted, or smelt, is no proof 
that gravity is not an immaterial substance as really and truly as water, iron, or 
platinum are material substances, only the substantial particles or attenuated 
threads of gravity are of such a nature that we cannot recognize them except 
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through our higher faculties of reason by what they accomplish. We must, there¬ 
fore, judge of the substantial or entitative nature of anything of which the mind 
can form a concept, not by its recognizable or unrecognizable qualities through the 
direct evidences of our finite senses, but by its demonstrable effects upon other and 
known substances under the exercise of our rational faculties in judging, ana yz- 
ing, comparing, etc. 


MEASURING THE HEAT IN SOUND-WAVES. 
Piiof. Mayer Cross-examined. 


BY THE EDITOR. 


Our associate, Dr. Mott, hands us the following extract, which lie has copied 
verbatim from Prof. A. M. Mayer’s article on Sound m Appleton s “ American 
Encyclopedia,” and requests us to reply to it in The Microcosm, which we proceed 
to do. The following are the Professor’s words: _ 

“To determine the relative or absolute intensities of sounds of different pitch 
is one of the most difficult of experimental problems. The writer has recently suc¬ 
ceeded in reaching approximate measures of the absolute intensities of sounds by 
measuring the amount of heat produced when the sound-vibrations are absorbed 
bv india rubber. By knowing the exact fraction of the whole energy of the sound 
absorbed and the specific heat of the india rubber, the mechanical equivalent of 
the entire sonorous vibrations in fractions of a Joule s unit, can be calculated. It 
was thus shown that the aerial vibrations produced by a treble C fork mounted on 
its resonant box and vibrated during ten seconds, will, if entirely converted into 
heat raise the temperature of one pound of water <, lAioir °* a degree, or, in me¬ 
chanical effect, will raise fifty-four grains one foot high.” 

The further we go into this investigation of the wave-theory of sound, and the 
more closely we scrutinize the teachings of the great physicists upon its collateral 
bearings the more are we astounded at the weakness of their reasoning as well as 
at the baselessness of their conclusions. If, therefore, in commenting upon the 
above extract, we should appear somewhat incisive in our criticisms upon the ami¬ 
able Hoboken Professor, neither he nor Ins friends must consider us on that ac¬ 
count wanting in the milk of human kindness. Like M. Pasteur, we make such 
unavoidable incisions for introducing the living germs of truth, thereby to counter¬ 
act the rabies of pernicious science, and not at all from any want ot the utmost 

friendliness of feeling. _ , ,, , . . ... „ . 

First, then, we ask, why is it that Prof. Mayer studiously, as it appeals to 
us, avoids giving the experimental process, or any possible clew to it, by which lie 
claims to have reached such an important result in physical science as here placed 
on record ? Why is it, after he has “ succeeded in reaching approximate measures of 
the absolute intensities of sounds by measuring the amount of heat produced, that 
this high authority on acoustics does not give the facts of Ins experiment, which 
he could have done in two or three short sentences? Did he wish to leave the 
critical reader to infer that he did not wish to submit the experiment to scientific 
inspection, lest it should turn out as fallacious as has lus increase of atmos¬ 
pheric density in the compressed half of a sound wave ? . . . . 

IIow easy it would have been, for example, for lnm to state in plain language 
the size of the piece of rubber which was heated by these “aerial vibrations. 
Then he could have told us in another short sentence how far away from the 
“treble C fork” he placed this piece of rubber; and lastly, with what vibrational 
force, or at what amplitude of swing the fork’s prongs were moving. He could 
then, in another sentence or two, easily have informed us that ho used a delicate 
thermometer, with its bulb imbedded in the mass of rubber, by which lie was en¬ 
abled to record “the ^ of a degree”; or possibly that lie employed a galva- 
nometer pressing it against the rubber, thus to indicate the rise in temperature by 
The deflexion of the needle, etc. How simple, and scientific and business-like 
would have been such information for an important encyclopedia article, instead 
of merely hinting at his remarkable discovery and then leaving the anxious student 
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to hunt for the details of the experiment in some obscure publication, if published 
at all. 

But suppose all this information had been given, how was it possible for the 
Professor to record the heat in the distant piece of rubber obtained from the 
“aerial vibrations produced by the treble G fork,” when it is a well-understood 
fact, as the wave-theory is careful to teach ns, that no resultant heat can be pro¬ 
duced at all by such air-waves, since each condensation of a sonorous wave sent off 
from a vibrating instrument is accompanied by a corresponding and associated 
rarefaction just as much cooler than the mean temperature of the air as the con¬ 
densation is warmer, and consequently that the two always neutralize each other, 
both in the air and, as a matter of course, in any other body in which these sup¬ 
posed sound-waves are conducted? That the reader may not have to trust alone 
to our statement, here are the words of Prof. Tyndall: 

“ The average temperature of the air is unchanged by the waves of sound. We 
cannot have a condensed pulse without having a rarified one associated with it. 
But in the rarefaction the temperature of the air is as much lowered as it is raised 
in the condensation”! “Lectures on Sound,” p. 29. 

How, then, was it possible for these supposed “aerial vibrations” from the 
fork to heat the rubber at all, when the heat of each condensation, as soon as 
striking the rubber, must be neutralized by the cold of its associated rarefaction, 
thus, as Prof. Tyndall declares, keeping the air, and of necessity the rubber, at 
their specific normal temperature? Prof. Mayer knows most surely that this is 
the teaching of the wave-theory, and that to attempt to heat a piece of rubber at a 
distance from the source of sound by employing “the aerial vibrations produced 
by a treble C fork,” while the heat in each wave is neutralized by the associated 
cold, was simply to impose upon the reader and to stultify himself "as well as every 
book that had been written on acoustics. 

But the weakest phase of this claimed discovery is yet to be examined. Prof. 
Mayer takes particular pains to tell us that his estimate of the amount of heat gen¬ 
erated in the rubber was based entirely upon the “pitch” of the tone on which he 
was experimenting, namely, upon the “aerial vibrations produced by a treble C 
fork,” without the slightest reference to the intensity or loudness of the sound pro¬ 
duced, or in other words, without even a remote allusion to the amplitude of the 
fork's vibrations, on which alone, as all know, according to the wave-theorv, 
depends the amount of atmospheric condensation and consequent generation of 
heat! 

Strange as it must appear, Prof. Mayer really seems not yet to have grasped 
this elementary principle of the accepted theory of acoustics, namely, that the 
“pitch” of any given sound, such as that of a “treble C fork,” has nothing what¬ 
ever to do with its intensity, from which alone such supposed heat is to be deduced. 
Had he known anything of the published laws of acoustics, according to the re¬ 
ceived theory, he would have understood that the supposed heat generated by 
sound must be in exact proportion to the amount of atmospheric condensation 
which takes place; while this condensation must be m exact proportion to the 
extent of amplitude or width of swing of the sounding instrument, upon which 
alone intensity or loudness of sound depends; while the quantity of such supposed 
heat has nothing in the world to do with the pitch of the sound, which depends alone 
upon the number oj vibrations in a second made by the sounding instrument, and 
without the remotest reference to the amplitude of such vibrations or the energy 
they exert upon the air. 

Prof. Mayer has yet to learn, judging from this pretentious article, that the 
sound of a mosquito’s wing, with its almost inconceivably minute expenditure of 
mechanical energy or condensing power upon the air, may be of the same pitch 
(“treble C”) as the sound of a steam-siren that is beard distinctly a distance of 
ten miles away! Yet this highest American authority on sound, while making a 
grave calculation about sound-intensity, for an encyclopedia article, as to the 
amount of mechanical energy expended and thus converted into heat, deliberately 
specifies the “pitch ” C, without a single syllable as to the loudness or intensity of 
such pitch—whether it were that of the fork when first bowed or struck, and thus 
sent into its fullest condensing amplitude, or after it had been vibrating four min¬ 
utes, and had consequently almost died out! Such want of the elementary knowl- 
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edge of acoustics, while gravely treating a subject requiring it—knowledge, too, 
lying on the very surface of the theory of sound as everywhere taught—we have 
never seen exhibited in all our reading in that direction. 

This want of scientific intelligence, however, is not a mere mental lapse on 
the part of our eminent physicist, but is chargeable chiefly to the inherent incon¬ 
gruity of a theory of science false to the very core. Daniels, of Scotland, the au¬ 
thor of the ablest text-book on physics ever published, and which has recently been 
issued, falls into the same prodigious error in trying to account for the wonderful 
difference in loudness of various sounding bodies, which, as observation assures us, 
is out of all proportion to the mechanical effects they exert upon the air, and which 
so clearly conflicts with modern science. Being wholly unaware of the aid which 
Substantial ism renders in such cases, and without one ray of light from the wave- 
theory to help him, he grasps wildly in the dark at the only straw in reach, namely, 
that the observed loudness of certain insects, for example, is due to their pitch — 
that is, to their great number of vibrations in a second! (See Daniels on “ Princi¬ 
ples of Physics/’ page 368.) Had this high authority chanced to read the “ Prob¬ 
lem of Human Life/’ or several recent articles in this magazine on that question, 
he would have been informed to his surprise that the famous locust, which can be 
heard a mile, makes the loudest part of its stridulation at the pitch of A (440 vi¬ 
brations in a second), at which pitch a naked tuning-fork, with more than ten 
times as much mechanical effect upon the air as that exerted b} r the insect, cannot 
be heard six feet aicay , and consequently can produce but *the - aont/u o oo as much vol¬ 
ume of sound as does the insect! (See Microcosm, Vol. IV. pp. 318, 381; Vol. V. 
p. 38.) 

Had Prof. Daniels stopped to reflect, he would have been overwhelmed with 
confusion by the simple fact that a very small tuning-fork held in the fingers, or a 
very fine, short wire stretched over rigid iron supports, when vibrating four thou¬ 
sand times in a second, can be heard no farther aivay than when vibrating one-fiftieth 
as often , or only eighty times a second! Indeed, the facts in the case are directly 
the reverse of what Prof. Daniels sets forth, since the tuning-fork of very high 
pitch cannot be heard nearly as far as one of a vastly less number of vibrations! 
IIow neatly would this simple little fact have wiped out his “ insect” illustration 
of the supposed cause of the marvelous loudness of such sounds based on their sup¬ 
posed pitch! Yet that famed authority was not capable of evolving so simple an 
overturn to his fallacious explanation. 

His oversight, however, was manifestly due to his theory, and not to his intel¬ 
lect. He was prevented by the misleading nature of that theory from grasping 
the essential law of physical science: that sound, instead of being the mechanical 
effect produced upon the air by the vibrating instrument, and conveyed through it 
in pulses or atmospheric waves, is a real substantial, but immaterial force, and de¬ 
pends for its intensity or quantity upon the sonorous character of the sounding in¬ 
strument itself vastly more than upon .its mechanical motion, just as the amount of 
substantial electricity issued from a dynamo machine depends chiefly upon the elec¬ 
trical quality of the magnetic apparatus, and secondarily upon the mechanical rota¬ 
tion given it. 

This important law we have given in substance in the different editorials to 
which we referred a moment ago, but we have not before emphasized it as we now 
do, as an impregnable law of science, upon which the substantial character of 
sound as one of the forces of nature may alone rely without the fear of successful 
assault. It stands, as a new and overwhelming discovery, in the same relation to 
sound that the law announced last month (page 1G0) occupies in relation to the 
substantial nature of heat, and these two laws should be placed side by side in the 
ultimate formula of the Substantial Philosophy. 

We thus begin to realize the revolutionary value of the fact so frequently reit¬ 
erated in these pages that the locust with one-tenth as much vibratory action on 
the air as that produced by a tuning-fork of the same pitch, can be heard 880 times 
farther away, while it actually generates 80,000,000 times as much sound! This 
beautiful revelation of science, which has been hidden from the eyes of the world 
through ages past, remained for the Substantial Philosophy to unfold. Ho better 
proof of the far-reaching value of Substantialism can be required than the marked 



234 


TIIE MICROCOSM’. 


contrast thus pointed out between the best outgivings of modern science and the 
new departures in the realm of physics here unfolded. 

In the light of such discoveries (and this is but one in a score equally impor¬ 
tant recently announced in The Microcosm), how invincibly must the Substantial 
Philosophy appeal to the intelligence of mankind in its mighty sweep through the 
bewildering mazes and mysteries of physical science! Substantialism sees no more 
difficulty in solving the seeming inexplicable problem of the vastly varying inten¬ 
sities of different sounds, without any reference to atmospheric disturbance, against 
which Daniels, Mayer, Tyndall, and Helmholtz stagger and turn pale, than it 
originally saw in correctly explaining the blowing out of a candle by the clapping 
of two books at one end of a long tin tube, or in solving the mystery of the break¬ 
ing of windows by a “ sound-pulse ” miles away from a magazine explosion, upon 
which Prof. Tyndall found himself and his theory totally at sea. Had the great 
physicists we are noticing possessed the magnanimity and fairness which should 
characterize all true scientific investigators, they would long since have cheerfully 
accepted the aid in their perplexing physical researches which the Substantial 
Philosophy alone can give. 

Is it any wonder, then, with such a serious physical problem as we have here 
been analyzing, coolly staring the wave-theory in the face, that Prof.. Mayer, with 
nothing but that theory to help him, should go all to pieces in his fruitless attempt 
to render intelligible the present doctrine of acoustics by mistaking the pitch of 
sound for its intensity or amplitude of vibration? There is no doubt but the criti¬ 
cism here offered will be the very first intimation he has ever received that this 
same “ treble C fork,” which he chanced to select, is capable of expending upon 
1 he surrounding air millions of times more mechanical energy or heat-producing 
force, during the first “ ten seconds” of its vibration, when heavily bowed or 
struck, than during the twenty-fourth “ ten seconds” before it will finally quit 
sounding. This was conclusively shown to be a physical fact in Capt. Carter’s 
famous experiments in carrying out our newly-discovered method of measuring 
the prong’s enormously slow motiou while still sounding. (See Microcosm, Vol. 
III., p. 154.) 

Yet, startling as the statement seems to be, Prof. Mayer, in trying to estimate 
the energy which a fork must exert upon the air and convert into heat, mistakes 
its intensity for its pitch , absolutely supposing that the loudness of its sound (or 
wliat is the same thing, its amplitude of swing and energy exerted) depends upon 
the number of its vibrations in a second •— namely , its “pitch” ! Ho thus wholly ig¬ 
nores the fact that the “treble C fork ” may swing at each vibration the full T V of 
an inch as when first bowed (exerting a corresponding energy and compressing 
force upon the air), or it may swing but “ the T) 4 innruTroinnr an incl1 ” at a niotio . n 
before ceasing to vibrate, as shown by Capt. Carter; or in other words, that this 
fork may exert 4,000,000,000 times more energy or compressing force on the air 
when commencing to vibrate than it does near the conclusion of its sound. But 
remaining totally oblivious to this enormous difference in the amount of energy 
exerted and heat produced by the very same fork under different amplitudes of 
swing, Prof. Mayer fastens his pretended discovery upon the “ pitch ” of a “ treble 
C fork,” which has nothing to do with his problem, and lets its 4,000,000,000-fold 
difference in intensity; energy, and heat go to the scientific dogs! 

We submit this as a fair specimen of the general reliability of modern physics 
as set forth in the text-books and as taught in all the colleges and schools of the 
country. Who, then, dares to upbraid The Microcosm for its persistent crusade 
against the monstrous teachings of modern science, based as they originally were 
ciliefiy upon the fallacious principles of the undulatory theory of sound? 
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THE CHEMISTRY OF WHAT WE EAT. 


BY HENRY A. MOTT, PH. D., F. C. S. 


Cod-fish. 

In North America eight species of cod are found. The American cod (Morr- 
hua Americana) is found along the New England coast from New York to St. 
Lawrence River. The cod is a genus of soft-rayed fishes belonging to the family 
gadidcB, characterized by an elongated smooth body, compressed toward the tail; 
three dorsal fins, vestral fins pointed; abdominal line white; two fins behind the 
vent; the lower jaw with one barbule on the chin. 

The color of the back in the living American fish* is a light olive-green, be¬ 
coming pale ash in dead specimens, covered with numerous reddish or yellowish 
spots, the lower part being a dusky white; but the colors of the species vary consid¬ 
erably. They sometimes reach a weight of over one hundred pounds, tlieir average 
weight being about eight pounds. 

The common or bank cod {M. Vulgaris), well known as an article of food*, is 
taken on the Grand Bank, in the deep water oil the coast of Newfoundland, 
Nova Scotia, and Labrador. It is a thick, heavy fish, sometimes reaching a weight 
of ninety pounds. 

The color varies considerably, but is generally a greenish-brown, fading into 
ash in the dead fish, with numerous reddish spots; the belly is silvery opaque 
white, the fins pale green, and the lateral line dead white. 

The tomcod is a small species found* along the coast from New York to New 
Brunswick. It is caught from the wharves and bridges, by almost any bait. It is 
from six to twelve inches in length. 

The cod is abundant along the North Pacific coast, especially in the region of 
Alaska. It is also plentiful on the west and north shores of Norway and Sweden, 
and on the southwest of Iceland. It is an exceedingly voracious fish, devouring 
indiscriminately everything in its way in the shape of small fish, Crustacea, etc. 

The cod is very prolific, and specimens of the female have been caught with 
upward of 8,000,000 eggs; but as only a small portion of these are fertilized, and 
a still smaller portion ever reach maturity, the numbers remain about stationary. 
The cod is of slow growth, and is about three years of age before it begins to prop¬ 
agate. The exhausting of the cod-fisheries is a question of much interest, but as yet 
there is no perceptible decrease in the Bank fisheries after three and a half centu¬ 
ries of ceaseless fishing. It is claimed, however, that at certain points in the 
shore fisheries there is beginning to be a scarcity of the fish. These fish are not mi¬ 
grative, as once supposed, but merely move from the feeding to the spawning 
grounds, and from deep to shallow water. It seems that the cod lives in colonies 
in certain places adapted to them, and here they live and die without mixing with 
the adjoining colonies. In fact, the peculiarities of the fish enable it to be told 
from what particular locality it is caught. 

Cod-fishing is an important branch of industry, the cured fish finding a ready 
sale in all parts of the world. 

The great resort of the American, Nova Scotian, and French fishermen is the 
Grand Bank of Newfoundland, and the banks east and southeast of Nova Scotia— 
the mo? f western of these banks being known specifically as the Western Bank. 
Massachusetts ranks first in its cod-fisheries, Maine coming next—Gloucester being 
the great fishing port of the country. Southeast of Massachusetts is a fishing bank 
known as George's Bank, from which we derive our Georgia Bank cod. The cod 
is taken by means of a hook and line, and on favorable occasions a single man will 
catch from 300 to 400 in a day. 

Most of the Massachusetts vessels use trawls, which are set and hauled period¬ 
ically. The trawl consists of a long line, anchored and buoyed at each end, with 
hooks—generally several hundred in number—adjustable at intervals. The trawl¬ 
ers use fresh bait—herring, mackerel, or squid. The hand-liners use salted clams 
for the first part of the season, but afterward obtain squid. 

The fish, when brought aboard the vessel, are dressed and scaled in the hold. 

1 See “ What the Grocers Sell.”—P. H. Felker, p. 65. 
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Upon arrival home they are taken out, washed and dried on flakes or platforms of 
wickerwork on the shore. . 

The process of dressing them is reduced to a system, and is performed with 
great rapidity. The throater, usually a boy, cuts the throats and rips them open; 
the header removes the entrails and the head; the splitter splits the fish, removing 
a portion of the backbone; while the sal ter piles them in tiers and sprinkles them 
with salt. 

The dried fish are sold by the quintal of 112 pounds. 

Cod-fish are sometimes cured by being kept in a pile for two or three months, 
after salting, in a dark room, covered with salt grass, after which they are opened 
and again piled in a compact mass for about the same length of time. They are 
then known as dun-fish, from their color, and are highly esteemed. 

From the liver of the cod oil is obtained, which will be considered below. 

The tongue and sounds are frequently preserved in pickle. From the sounds, 
preserved and dried, isinglass is obtained. 

Boneless Cod is a form prepared for market by taking out the bones, and 
packing the cod thus prepared in boxes, in strips or in rolls. 

Much of this form of fish is inferior in quality, and consists of the lialcc and 
the haddock , fish closely related to the cod. 

Dried haddock may be distinguished from the cod by its lateral line being 
black, that of the cod being white. 

The number of persons engaged in the cod-fisheries in the United States is 
from 12,000 to 15,000, and in Canada and Newfoundland from 40,000 to 50,000. 

The quantity of cured cod brought in by American ships for the year ending 
June 30, 1875, was 756,543 cwt., valued at 83,664,496. 

The fishing grounds on the high seas are free to all nations, but the coast and 
river fisheries are regulated by special treaties. 

Analysis shows the cod to have the following composition: 
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Water... 
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From the analysis given it is seen that the percentage of fat in cod-fish is very 
small; it is, therefore, as an article of diet, inferior to mackerel, eels, salmon, and 
trout, which contain considerably more fat, or carbonaceous matter. 

Cod-fish varies in quality; some of it is extremely hard, tough, stringy, and 
indigestible. When in season,.the flesh, which is arranged in flakes becomes 
opaque on boiling. The juice between the flakes produces layers of curdy matter 
which is undoubtedly coagulated albumen. When the fish is out of season the 
flesh remains semi-transparent and bluish, and the curdy matter is absent. 

Boiled cod-fish requires two hours and a half to digest—it is, then, dimcult to 
dio-est. Pavy thinks that when the curdy matter is absent, on account of the fish 
beino* more watery and soft it is more easily digested—still it is not so nourishing. 

By an actual test it was shown that only 72.39 parts of boiled cod-fish was 
digested in the same time as 100 parts of boiled beef—and still beef contains 
from 25 to 26 per cent, of solids, while cod-fish only contains from 18 to 18.5 per 

The length of time required to digest fried trout is only one hour and three- 

^ The cod, therefore, is less digestible than most white fish, and is unquestion¬ 
ably more trying to the stomach than is generally believed. 

Cod-liver Oil.— Oil is extracted from the fresh liver of the cod by the appli¬ 
cation of a heat not exceeding 180°. The species from which oil is obtained are: 
Gadus Morrhua, Linn.—G.; Callarnes—G.; Carbonarius—G.; Molva. 

Three varieties of cod-liver oil are found in commerce, which are distinguished 
by their color—light, pale brown, and dark brown. The first two are the purest. 
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Cod-liver oil contains oleine, palmitin, stearine, certain coloring matter of the bile, 
phosphoric acid (.00 per cent.), sulphuric acid, salts of lime, magnesia and iron, 
free phosphorus (.02 per cent ), iodine, and bromine. The proportion of iodine in 
the dark oil, as determined by De Jongh, is 0.029 per cent., and in the light oil 
0.040 per cent. De Jongh regards the acid reaction of cod-liver oil as being due 
to butyric and acetic acid. He also showed the presence of biliary acids, coloring 
principles, and gaduin. 

Cod-liver oil gives, in common with all oils of hepatic origin, a lake or crim¬ 
son color when heated with sulphuric acid. 

Cod-liver oil is said to be extremely adulterated, and the adulterations are 
difficult to detect. 

At 15 Q C. (59° ]?.) the specific gravity of light cod-liver oil is 0.92 to 0.925, of 
the dark colored about 0.930. Cold alcohol dissolves not over 2.5 per cent, from 
the yellow, but about G per cent, from the brown oil. 

Cod-liver oil is essentially a fat-producing agent, and thereby it retards that 
waste of nitrogenous tissues which is a characteristic of the disease in which it is 
most serviceable. Cod-liver oil excels other oils in digestibility, the presence of 
biliary matter assisting digestion. 

Cod-liver oil will not cure consumption, but is very valuable in prolonging 
the lives of the victims of this disease, and enables them to take advantage of 
hygienic measures. 

It is used for chronic gout, rheumatism, rickets, and scrofula. 

The average dose of cod-liver oil is a tablespoonful three times a day, an hour 
or two after meals. It is better to commence with half this quantity. It is best 
to add a little lime-water to the oil before taking it, or to take emulsions of cod- 
liver oil and lime-water. When the system is run down, cod-liver oil emulsions 
are very strengthening as well as fattening. 


EDITORS’ TABLE. 


Another Destructive u Sound-Pulse.” 

On Friday evening. January 15th, an explosion of 
about 250 pounds of dynamite occurred on the line 
of the new aqueduct in Westchester County, in this 
state, near Tarrytown. The concussion was so 
great that it was felt and its effects observed for 
fifteen or twenty miles around. The World, in giv¬ 
ing an account of it, says: 

“ Many persons, therefore, decided that they had 
experienced an earthquake and were afraid to retire 
again. Every pane of glass was broken out of win¬ 
dows for fully a mile around, and even in Tarry- 
town, four miles away, glass was broken and houses 
rocked.” 

Now it is a fact, which the record of all aeons" 
tical science corroborates, that up to about eight 
years ago physicists universally supposed that this 
crushing of windows miles away from an explod¬ 
ing magazine was the result of the sound or noise 
of the explosion, not one syllable having been sug¬ 
gested that the great volume of gas generated by 
the exploding powder had anything to do with 
these destructive effects. This, without doubt, is 
ouc of the most marvelous oversights caused by 
Oie misleading influence of a false theorvof science 
ever recorded in history. Yet that superficially 
false apprehension of the facts in the case has pre¬ 
vailed for centuries, all writers on the subject sup¬ 
posing that it was the actual “sound-pulse” which 
did tiie damage, and without reference to the con¬ 
densed air wave driven off by the instantaneously 
added volume of gas. 

Of course as soon as this gas is generated the 
air has to get out of the way, and to do so it 
is densely compressed next to the gas, which 
compression must necessarily travel away in 
all directions with a velocity’ at the start pro¬ 
portioned to the volume of gas thus instantly 


added, but whose velocity will decrease just in pro¬ 
portion as the compressed circle expands and the 
condensation weakens by taking in more air. Not 
so, however, with the sound-pulse generated at the 
same instant. It travels by another law at one 
uniform velocity from the start to the limit of audi¬ 
bility, namely, at about 1120 feet a second in sum¬ 
mer temperature. Hence, as we distinctly pre¬ 
dicted on the principle of scientific ratiocination 
(“Problem of Human Life,” page 115), the com¬ 
pressed air-wave, caused by the explosion of a very 
large quantity of powder, would at the start vastly 
outstrip the sound-pulse, while at the distance of a 
dozen or so miles away the sound would have over¬ 
taken and passed the condensation, and would 
reach the observer some seconds before the atmos¬ 
pheric shock would be felt. We have urged upon 
scientific institutions to test this matter by a duly 
prepared explosion, and thus verify or overturn our 
prediction, as the case may merit. But so far there 
has been no response. 

We have asserted and urged from the start that 
this condensed air-wave has no relation to the * 
sound, perse, but that it would cause the same de¬ 
struction precisely at a distance if the explosion 
should be unaccompanied by any sound which 
could be heard even a mile away. This condition 
could easily be provided by spreading, say, the 250 
pounds of powder loosely over the surface of the 
ground and exploding it. While very little sound 
would thus be heard at even a short distance, yet 
the windows of distant houses would be broken all 1 
tin. same, since the quantity of gas added to the air ' 
would be exactly the same as if the powder had < 
been exploded in a confined condition, and should 
thus also generate a deafening report. How plain 
and yet how simple is the trulh! 

In presenting this new scientific disclosure upon 
the effects of magazine explosions in the “ Problem 
of Human Life,” and thus for the first time in 
acoustical investigations correcting-the error under 
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which phvsicists had always labored, we took occa¬ 
sion to copy Prof. Tyndall’s description of the ex¬ 
plosion which occurred near the village of Erith, in 
which that great scientist deliberately declared it to 
be the sound-wave or sound-puke which did all the 
damage! The moral of the whole thing is this: Is 
it likely that a theory can be true in science which 
logically and naturally not only incorporates, but 
tolerates such a prodigious error—one which has 
been so identified with the theory that it has defied 
the whole scientific world to make the discrimina¬ 
tion, till it was hastily pointed out in the “ Problem 
of Human Life ”? (See pp., 103 to 108). 

State Geological Survey of Florida. 

We are glad to sec it announced that the Gov 
ernor of Florida has appointed Chancellor John 
Kost, M. I)., LL. D., of the Florida State Univer¬ 
sity, Chief Superintendent of the State Geological 
Survey now commencing. This important work, in 
connection with his duties in the chancellorship of 
the university, ought to keep the doctor out of mis¬ 
chief. We need no better proof of the confidence 
reposed in that great scientist than these honors 
and responsible duties heaped upon him so lavishly. 
We should be only too glad could we accompany 
him in his scientific wanderings over the flowery 
State as one of his assistant geological investiga 
tors. 


MICROCOSMIC DEBRIS. 


—The improved kind of explosive recently 
brought to notice in foreign journals, and known 
as cocoa powder, is said to possess such superior 
value for many purposes that it has been introduced 
in the famous Krupp factory. It is asserted that, 
with equal pressure, this substance gives greater 
velocity to a ball than can be attained with ordinary 
powder, while its smoke is found to be less dense 
and to clear off more quickly. It. is brown, or, 
rather, chocolate colored. In sundry tests about 
one-seventh less of it was required than of the ordi¬ 
nary kind of powder to produce given results. The 
merit which is especially advanced in its favor is, 
briefly, that of beginning its combustion moder¬ 
ately and steadily, and then, when the projectile has 
started through the bore, burning with great rapid¬ 
ity, and with, of course, tremendous impelling force. 
The method of preparation and the cost as com¬ 
pared with other explosives are not stated. 

—The “Journal of the Society of Arts ” gives an 
account of Prof. Frankland's series of experiments 
in removing micro-organisms from water by means 
of filtration. The materials used were green sand, 
silver sand, powdered glass, brick dust, coke, ani¬ 
mal charcoal, and spongy iron, all of them being 
previously passed through a sieve of forty meshes 
to the inch. Only green sand, coke, animal char¬ 
coal, and spongy iron removed the organisms, and 
even those would not act longer than one mouth. 
Thus the production of sterilized potable water in 
large quantities is a matter of difliculty and requires 
constant renewal of materials. But coke and 
spongy iron will act well for a long time in remov- 
*ing large proportions of the organisms and render¬ 
ing the water at least fit for drinking. 

—A Texas doctor gives the Medical Bulletin an 
account of the ease with which doctors are made 
in that State, lie took a six-hour ride with a 
Texan villager, who asked him a great many ques¬ 
tions about the remedies used for certain diseases 
then prevailing in the locality. On the following 
week he had occasion to visit a neighboring vil¬ 
lage, where Jie found his recent companion with 
his shingle out as a full-fledged doctor. lie had 
graduated in the six-mile ride. 

—The Western Druygist thinks that to prevent the 
dispensing of morphine for quinine a strip of steel 
should be firmly riveted over the mouth of the vial 
containing it, the neck being first plugged with a 
torpedo so arranged as to explode and shatter the 
steel when the poison is taken in hand. If the clerk 


survives he will know that the shock meant mor¬ 
phine. 

—Measurements of the heights of clouds have 
been made at the Upsala Observatory during the 
past summer. The results are approximately as 
follows: Stratus, 2,000 feet; nimbus, or rain cloud, 
from 3,600 to 7,200 feet; cumulus, from 4,300 to 
18,000 feet; cirrus, 22,400. Cloud measurements are 
always somewhat uncertain, but these figures are 
considered fairly exact. 

—It is said on good authority that just before the 
outbreak of cholera in Toulon the swallows sud¬ 
denly disappeared from the locality. An officer in 
the Bengal Cavalry said in reference to this that, 
during a cholera epidemic in India, he had noticed 
that, though many of the dead remained unburied, 
all of the carrion-eating birds had disappeared. 

—The American Ornithologists’ Union officially 
recommend that all public fostering of the English 
sparrow be stopped; that its introduction into new 
localities be prohibited by law; and that all existing 
laws for its protection be repealed, and bounties 
offered for its destruction. 

—A frigate-bird may move through the air on 
motionless, “ soaring ” wings at the rate of one hun¬ 
dred miles an hour, or he may loiter at only two 
miles. The velocity seems to depend on will rather 
than limitations of power. So says a recent student 
of the phenomena of flight. 

—Fresno County, California, is almost twice as 
large as the State of Connecticut, four times as 
large as Delaware, eight times as large as Rhode 
Island, just thesizeof Massachusetts, and exceeds 
the entire State of New Jersey by an area of five 
hundred square miles. 

—In the stomach of a thirty-seven-pound codfish 
sold in the fish market of Iljocrring, Denmark, one 
day in November, were found another cod fifteen 
inches long, and a very large and fat duck, per¬ 
fectly fresh, and apparently swallowed alive and 
whole. Except for a bite on the neck it was un- 
injured. 


Facts Not Generally Known. 

Spinach is a Persian plant. 

Horse-radish is a native of England. 

Melons were found originally in Asia. 

Filberts originally came from Greece. 

Quinces originally came from Corinth. 

The turnip came originally from Rome. 

The peach originally came from Persia. 

Sage is a native of the South of Europe. 

Sweet marjoram is a native of Portugal. 

The bean is said to be a native of Egypt. 

Damsons originally came from Damascus. 

The nasturtium came originally from Peru. 

The pea is a native of the South of Europe. 

Ginger is a native of the East and West Indies. 

Coriander seed came originally from the East. 

The cucumber was originally a tropical vege¬ 
table. 

The Greeks called butter bouturos—“ cow 
cheese.” 

The gooseberry is indigenous to Great Britain. 

Apricots are indigenous to the plains of Armenia. 

Pears were originally brought from the East by 
the Romans. 

Capers originally grew wild in Greece and North¬ 
ern Africa. 

The walnut is a native of Persia, the Caucasus 
and China. 

The clove is a native of the Malacca Islands, as 
also is the nutmeg. 

Vinegar is derived from two French words, vin 
air/vc, “sour wine.” 

Cherries were known in Asia as far back as the 
seventeenth cemury. 

Garlic came to us first from Sicily and the shores 
of the Mediterranean. 

Asparagus was originally a wild sea-coast plaut, 
and is a native of Great Britain. 
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Nectarine is said to have received its name from 
nectar, the principal drink of the gods. 

The tomato is a native of South America, and it 
takes its name from a Portuguese word. 

Greengage is called after the Gage family, who 
first took it into England from a monastery in 
Paris. 

Parsley is said to have come from Egypt, and 
mythology tells us it was used to adorn the head of 
Hercules. 

Apples were originally brought from the East by 
the Romans. The crab-apple is indigenous to Great 
Britain. 

When James Buchanan was Minister to England 
he had ears of corn, hermetically scaled, sent to him 
from this country. 

It is a curious fact that while the names of all our 
animals are of Saxon origin, Norman names are 
given to the flesh they yield. 

The onion was almost an object of worship with 
Egyptians two thousand years before the Christian 
era. It first came from India. 

The cantaloupe is a native of America, and so 
called from the name of a place near Rome, where 
it was first cultivated in Europe. 

Before the middle of the seventeenth century tea 
was not used in England, and was entirely unknown 
to the Greeks and Romans. 

The word biscuit is French for “ twice baked,” 
because, originally, that was the mode of entirely 
depriving it of moisture to insure its keeping. 

Cloves come to us from the Indies, and take 
their name from the Latin clauvus or French ekim, 
both meaning a nail, to which they have a resem¬ 
blance. 

Lemons were used by the Romans to keep moths 
from their garments, and in the time of Pliny they 
were considered an excellent poison. They are na¬ 
tives of Asia. 


Floral Time Indications. 

Various Flowers That Bloom During tiie Day. 

The judge’s house was over in the French quarter 
of New Orleans, unattractive outside; but as soon 
as you got into the broad hall a cool breeze struck 
you, laden, without exaggeration, with the balm of 
a thousand flowers. The hall led right through the 
house, and opened into a regular fairyland of flow¬ 
ers, a garden the like of which I had never dreamed 
of. It was surrounded by a high wall and had 
plants in it from every country under the sun. 
The white-haired old gentleman and a group of 
grandchildren hanging about him took us about, 
and the first thing we stopped at was a large oval 
plot, set out with small plants around the edge. 
“ This,” said the judge, 11 is my clock. What time 
is it, Clara?” he asked of one of the children. The 
girl ran around the plot and said it was four o’clock, 
and so it was. The four-o’clock was in bloom. 
” In fact,” said the story-teller, the clock was made 
up of flowers.” In the center was a pair of hands, 
of wood, covered with some beautiful vine, but 
they had nothing, however, to do with the time 
telling. 

The plan was this: The judge had noticed that 
at almost every hour in the day some plant bloomed, 
and working on this principle, he had selected 
plants of different hours and placed them in a cir¬ 
cle, twenty-four in number, one for each hour. For 
example, at the top of the earthen clock, at twelve 
o’clock, was planted the portulacoa, and he told 
me it would bloom within ten minutes of twelve 
and rarely miss. At the hours of one, two and 
three he had different varieties of Jhis same plant, 
all of which bloomed at. the hour opposite to which 
it was planted. At four o’clock he had our com¬ 
mon plant of that name, and you all know how you 
can depend on that. At five o’clock the garden 
hiotago came out, at six the geranium triste and at 
seven the evening primrose. Opposite eight o'clock 
he had the bona nox, and at nine the silent nocti- 
flora—ail of these blooming at or near the time 
given. At ten o’clock, if I remember rightly, he 


had a cactus, at eleven another kind, and at twelve 
the night-blooming cereus. 

Half of the year some of the plants don’t bloom 
at all. The plants opposite one and two in the 
morning were cacti that bloomed about that time, 
and at three was planted the common salsify, and 
at four the chickory, at five the snow thistle and at 
six the dandelion. 


Electricity in Water. 


Our conceptions of strength and endurance are 
so associated with visible implements and mechan¬ 
ical arrangements that it is hard to cast them aside, 
and yet the stream of electric fire that splits an ash 
is not a ponderable thing, and the way in which the 
loadstone reaches the ten-pound w’eight is not per¬ 
ceptible. You would think the man had a pretty- 
good set of molars that could gnaw a poker like 
stick of candy, but a bottle of innocent-looking 
hydrogen gas will eat up a piece of iron bar as 
though it were a piece of favorite pudding. Mr. 
Faraday, the great chemist, lays claim to have 
demonstrated that each drop of water is the sheath 
of electric force sufficient to charge eight hundred 
thousand Leyden jars. In spite of teetotal pledges, 
therefore, the most temperate man is a pretty hard 
drinker, for he is compelled to slake his thirst with 
a condensed thunder-storm. The difference in 
power between a woman’s scolding and a woman’s 
tears is explained now. Chemistry has put it into 
formulas. When a lady scolds a man has to face 
only a few puffs of articulate carbonic acid, but 
her weeping is liquid lightning. 


Insects Visiting Flowers. 

Mr. A. W. Bennett and Mr. R. M. Christy have 
been reporting to the Linncean Society of London 
the result of their observations on the visits of in¬ 
sects to flowers. As respects preference for par¬ 
ticular colors, Mr. Bennett has noticed among the 
Lepidoptera that 70 visits were made to red or 
pink flowers, 5 to blue, 15 to yellow, and 5 to 
white; the Diptera paid 9 visits to red or pink, 8 to 
yeliow, and 20 to white; Hymenoptera alighted 303 
times on red or pink flowers, 120 on blue, 11 on yel¬ 
low, and 17 on white flowers. Mr. Christy records 
in detail the movements of 76 insects, chiefly bees, 
when engaged in visiting 2400 flowers. He tabulates 
the same, and concludes therefrom that insects, 
notably the bees, decidedly and with intent, con¬ 
fine their successive visits to the same species of 
flower. According to him, .also, butterflies gener¬ 
ally wander aimlessly in their flight; yet some spe¬ 
cies, including the Fritillaries, are fairly method¬ 
ical in their habit. He believes that it is not by 
color alone that insects are guided from one flower 
to another of the same species, and he suggests 
that the sense of smell may be brought into^play. 
Bees, he avers, have but poor sight for long dis¬ 
tances, but see well at short distances. Of 55 hum¬ 
ble-bees watched, 26 visited blue flowers: of these 
12 were methodic in their visits, 9 only irregularly 
so, and 5 not at all; 13 visited white flowers, where¬ 
of 5 were methodic and 8 the reverse; 11 visited 
yellow flowers, of which 5 were methodic and 6 were 
not; 28 visited red flowers, 7 appearing methodic, 
9 nearly so, while 12 were the contrary. 


The Genus Homo. 


Brief Facts About Man and Ills Wonderful 
Formation. 

The average weight of an adult man is 140 lbs. 6 
oz. 

The average weight of a skeleton is about 14 lbs. 

The number of bones, 240. 

The skeleton measures one inch less than the 
height of the living man. 

The average weight of the brain of a man is 3 
lbs.; of a woman, 2 lbs. 11 oz. 
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The brain of a man exceeds twice that of any other 
animal. 

The average height of an Englishman is 5 ft. 9 
in.; of a Frenchman, 5 ft. 4 in.; and of a Belgian, 
5 ft. 6% in. ’ 

The average weight of an Englishman is 150 
lbs.; of a Frenchman, 136 lbs.; and of a Belgian, 140 
lbs. 

The average number of teeth is 31. 

A man breathes about twenty times in a minute, 
or 1.200 times in an hour. 

A man breathes about eighteen pints of air in a 
minute, or upward of seven hogsheads in a day. 

A man gives off 4.08 per cent carbonic gas of the 
air he respires; respires 10.666 cubic feet of carbonic 
acid gas in twenty-four hours: consumes 10.667 cubic 
feet of oxygen in twenty-four hours, equal to 125 
cubic inches of common air. 

A man annually contributes to vegetation 124 lbs. 
of carbon. 

The average of the pulse in infancy is 120 per 
minute; in manhood, 80; at sixty years, 60. The 
pulse of females is more frequent than that of 
males. 

The weight of the circulating blood is about 28 
lbs. 

The heart beats 75 times in a minute; sends 
nearly 10 lbs. of blood through the veins and arter¬ 
ies each beat; makes four beats while we breathe 
once. 

540 lbs., or 1 hogshead 1% pints of blood pass 
through the heart in one hour. 

12,000 lbs., or 24 hogsheads 4 gallons, or 10,782K 
pints pass through the heart in 24 hours. 

1,000 ozs. of blood pass through the kidneys in one 
hour. 

174,000,000 holes or cells are in the lungs, which 
would cover a surface 30 times greater than the 
human body. 


Amphibia. 

Means by Wmcn Fisn Out of Water Can de 
Kept Alive and Dry. 

Amphibious habits on the part of certain tropical 
fish are easy enough to explain by the fashionable 
clew of “adaptation to environment.” Ponds are 
always very likely to dry up, and so the animals 
that frequent ponds are usually capable of bearing 
a very long deprivation of water, indeed, our evo¬ 
lutionists generally hold that land animals have in 
every case sprung from pond animals which have 
gradually adapted themselves to do without water 
altogether. Life, according to this theory, began 
in the ocean, spread up the estuaries into the 
greater rivers, thence extended to the brooks and 
lakes, and finally migrated to the ponds, puddles, 
swamps and marshes, whence it took at last, by 
tentative degrees, to the solid shore, the plains and 
the mountains. Certainly the tenacity of life shown 
by pond animals is very remarkable. Our own En¬ 
glish carp bury themselves deeply in the mud in 
winter, and there remain in a dormant condition 
many months entirely without food. During this 
long hibernating period, they can be preserved alive 
for a considerable time out of water, especially if 
their gills are, from time to time, slightly moist¬ 
ened. They may then be sent to any address by 
parcels post, packed in wet moss, without serious 
damage to their constitution; though, according to 
Dr. Gunther, these dissipated products of civiliza¬ 
tion prefer to have a piece of bread steeped in 
brandy put into their mouths to sustain them be¬ 
forehand. In Holland, where the carp are not so 
sophisticated, they are often kept the whole winter 
through, hung up in a net to keep them from freez¬ 
ing. At first they require to be slightly wetted from 
time to time, just to acclimatize them gradually to so 
dry an existence; but after a while they adapt them¬ 
selves cheerfully to their altered circumstances and 
feed on an occasional frugal meal of bread and 
milk with Christian resignation. 


How the Earth was Made. 


Monsieur H. P. Mulct, a French scientist, dis¬ 
cusses, in Lajid and Water. the perplexing question 
of the earth’s age and origin. He rejects the Plu¬ 
tonic and Neptunian theories as “ controversial and 
deceptive emanations from false and unnatural 
data,” and evolves a theory of his own, which he 
expresses in the following series of postulates: (1.) 
There was a vapor mass floating and gravitating in 
space. (2.) This mass held in it the bases of pres¬ 
ent elements. (3.) As the elements are susceptible 
of light now, so were their bases in the beginning. 
(4.) The light of heaven fell upon this vapor mass. 
(5.) The vapor mass was susceptible of light. (6.) 
The action of flotation was converted into rotation 
on its axis. (7.) The action of gravitation was con¬ 
verted into revolution around the center of attrac¬ 
tion. [These actions of attraction are demonstrated 
by the radiometer; ami under these actions the 
entire mass became subject to the great law of at¬ 
traction.] (8.) The entire surface of the mass came 
slowly under the influence of light. (9.) Under 
this influence the lightest gases of the mass were 
attracted from the surface to the light. (10.) The 
gases which rose highest became air ami formed 
the atmospheric envelope. (11.) The gases which 
became condensed into liquid formed the water en¬ 
velope, our ocean. (12.) The residue of the vapor 
mass became solid molecuies, and gravitating to 
their own center, gradually consolidated into the 
solid body of this earth, the silicious rocks. M. 
Malet contends that these postulates were demon¬ 
strated by the liquefaction and solidification of 
gases by M. Cailletet and M. Raoul Pictet, and that 
they are the inevitable results of the effect of light 
on the vapor mass, the great womb of time. 

This light,” he says, “fell in its wavy streams on 
the wandering vapor, and reduced it to obedience, 
to harmony, and to love. There are no phenomena 
upon earth that do not follow on in their natural 
course from this beginning.” 


Reviews of New Books. 


Notice to Publishers. 


Special ari'angemcnts have been made to have all nei» 
books sent us carefidly reviewed by specialists. 


“ Interior World.” By Washington L. Tower. 
Oakland, Oregon: 12vo., 212 pp.—The first portion 
of this book is devoted to a romance, illustrating 
a new hypothesis of terrestrial organization. The 
appendix sets forth an orierinal theorv of gravita¬ 
tion. 

The author states, ‘ 1 Of course, no authority can 
be quoted in support of these strange ideas,” and 
we are inclined to think he is right, and that it is 
quite probable that he will always fail to find an 
authority to quote from. 

The author introduces a new kind of gravitation 
called negative gravitation, which lie says must be in¬ 
side of the earth, while positive gravitation is out¬ 
side of the earth. He claims that if a portion of 
matter on the exterior surface of the earth becomes 
charged with negative gravitation, it will be re¬ 
pelled and rise from the earth; and he further says, 
“ Strange as it may sound, illustrations of this truth 
are seen every day! It is illustrated whenever va¬ 
pors rise in the air.” We fail to see why he leaves 
balloons out in the cold. It would be probably 
difficult to find a magazine more willing to ad¬ 
vance new theories than TnE Microcosm, provided 
such theories are based upon scientific truths; but 
when a writer is not conversant with the element¬ 
ary principles of science, and advances such crude 
and unscientific ideas as are presented in this work, 
we of necessity feel it our duty to denounce the 
same. 

I he work abounds in typographical errors, and 
has evidently been punctuated with the aid of a 
sprinkling-pot. 
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THE SUBSTANTIALITY OF CHRISTIAN FAITII. 


BY REV. J. I. SWANDER, A. M., D. D. 


The credulous fanatic in religion may say: “I want no philosophy in my 
faith.” If so, he will find the rationalistic intellectualism of the world ready to 
respond: “ I want no faith in my philosophy.” In such an issue the two parties 
are equi-distant from the truth. They put asunder what God has joined together. 
While true philosophy and true religion are distinct, they are nevertheless insep¬ 
arable. Separation does equal violence to both. Faith may not be always con¬ 
scious of the fact that it constitutionally involves elements of philosophy; philoso¬ 
phy may affect indifference, and profess independence of faith; and such mutual 
disavowal may be continued for a limited period, but final divorcement of the two 
must always end in common loss. They are twin sisters in the legitimate family 
of God’s ordinations, and must ever complement each other until the two are glo¬ 
rified together. 

It is not our purpose in this paper to write concerning the faith of the philos- 
pher, except to remark that any system of thinking which does not concede the 
entitative existence of an unseen universe must ultimately perish from the earth 
to make room for something better. We purpose to treat of faith as that veritable 
something predicable of the individual Christian, variously defined in the Holy 
Scriptures, and answerable to the demands of a sound philosophy. 

Christian faith is an entity. It is objective in its positive existence, aud may 
become subjective through a manifestation of itself to itself in the form of self¬ 
apprehension. It is a creation—not out of nothing, but from the elements already 
at hand; yet not from these in the sense of evolution, as though the original ele¬ 
ments had power to transcend their limited sphere and spring into a higher order 
of existence. Faith is an entity “born from above,” and yet as something con¬ 
ceived in the very womb of human personality. It is not something manufactured 
to order in heaven and sent in its completeness from the skies; neither can it have 
birth in the animal or in the angelic constitution. Humanity, as constituted in 
the image of God, is the only soil receptive of such heavenly seed. This mere re¬ 
ceptivity is too generally mistaken for faith itself. Such theology is exceedingly 
superficial, unscriptural, and unphilosophical. It might just as well call the 
Virgin Mary’s receptivity or conceptivity the veritable Son of God. There is no 
Christian faith in the human heart until after it has been “overshadowed by the 
power of the Highest,” and quickened by the life of the Highest. Faith is, there¬ 
fore, the very incipiency of the “new creature” in the being and bosom of the 
old. This begetting act, and its consequent process of development, does not 
necessitate the moral visceration of the individual. God does not create a vacuum 
in a man in order to make room for his heavenly work. The elements at hand are 
utilised. This is implied in the idea of redemption. The same “old things” 
which “pass away” “become new.” Sin, of course is eliminated, but sin is no 
essential part of human nature. This beginning of the creation of God in the in¬ 
dividuals of the race is faith. 

Theology can never solve its most important and interesting problems, and ac¬ 
complish its God-given mission in the world, until it accepts more heartily the 
assistance now at hand in the science of biology. In this sphere, and under this 
view, faith will come to be more correctly viewed as the embrvo of the “new 
creature in Christ Jesus.” This embryo, after it is begotten from above, is de- 
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veloped according to a vital process of spiritual gestation and growth. Barring 
the possibility of miscarriage, it passes the stages of its progress, and rises gradu¬ 
ally into its higher form of existence, in fulfillment of all the prophecies in the 
lower orders of being, and in a growing conformity to its own heavenly type. 
That type is Christ. Such conformity to type is all that the church on earth can 
ever have, or know, or give as a satisfactory solution of the great scriptural echoes 
of predestination. Away with mere abstract divinity! The world has had too 
much metaphysical theology. God “hath chosen us in Him:” and “ Ye are com¬ 
plete in Hun.” That which completes itself in him starts in him. He is the 
beginning and the end of all principles and processes with which he has anything 
organically to do—“the author and finisher of our faith.” That which starts in 
him partakes of his nature—of his substance. That which starts organically in 
him and partakes of his being has life, even as he has life in himself. Life, 
though not a mere force, is nevertheless always a force. When this life becomes 
faith, faith is a force —the mightiest derivative force in the universe. It is dis¬ 
tinct from Christ, and yet as inseparable as it is distinct. The just live by faith, 
necause faith-life is the Christ-life of all whose “life is hid with Christ in God.” 

That faith is concretely functional we readily allow, but that it is a mere 
function, or faculty of something more real than itself, we cannot admit. Even 
Herbert Spencer is scientifically orthodox enough to say that “we have next to no 
power of tracing up the genesis of a function, considered purely as such.” Sepa¬ 
rately considered, there is no such function in existence, and consequently there 
need be no effort made to trace after its origin. Faith has no being, even as a 
function, except in its relation to the organ which functionally acts, or rather the 
organ through which life acts in the discharge of its functions. The organ is 
nothing except in the organism of which it is an organic part, just as the organ¬ 
ism is destitute of vitality outside of the kingdom or order of being to which it 
belongs. Tins assertion will hold true in every department of biolpgy, whether in 
vegetable, animal, human, or spiritual nature. It seems, from a superficial and 
unscientific searching of the New Testament, that faith is called into existence 
and consequent exercise before the “new man” is begotten or created, and as a 
previous condition of such creation; but such, in fact, is not the case. The re¬ 
verse, rather, is true. This is the very point at which Christianity is called upon 
to guard against the unscientific heresy of spontaneous generation, of which the 
popular theology of the age is full. Faith is the introduction into the individual 
of a new and original factor which nmkes the new faculty possible. This faculty 
is generated in man because the new factor brings with it a new order of life and 
dynamics from the kingdom next above. The kingdom is always behind its pecul¬ 
iar power, and always asserts itself through the agencies of its own creation. We 
reason not only from cause to effect, but also from the general to the particular, 
because the general is before the particular in the order of being, and because this 
is the line of the divine purpose and procedure in all forms of being. “Thy 
kingdom come” is as really the fundamental law in the Lord’s universe as it is the 
first petition in the Lord’s Prayer. In formulating the fundamental truths of the 
prayer, our Lord was too much of a philosopher—and with holy reverence we may 
say too much of a Substantial philosopher—to direct his disciples first to pray for 
deliverance from the negative kingdom of evil, and then bring themselves to, or 
seek for themselves, that positive kingdom by whose substantial powers alone they 
could hope for such deliverance. 

The “ king invisible ” never asserts his power in either of the several distinct 
kingdoms of his universal empire, from the mineral up to the mediatorial, without 
being peculiarly present both in the existence of its elements and in the operation 
of its laws. If this is pantheism, the Bible is a pantheistic book, and Christianity a 
pan-Christistic religion. But it is not pantheism. There is no confounding of the 
creator with the creature. Even the penitent thief, upon the rack of torture, had 
sense enough to recognize and confess this general philosophic principle as applied 
to Christianity. In fact, that recognition was an essential element of his faith. 
The impression made by the regicidal tragedy of the Cross enabled him to exercise 
his incipient faith in the form of prayer—“ When thou comest into thy kingdom” 
This is no exception to the general law of the empire. The Rock of Ages never 
crystallized an amethyst without being present in the lapidary of his own work; 
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the Rose of Sharon never caused a flower to bloom until he first came in the king¬ 
dom to which the flowers belong; and the Redeemer never saved a single son of 
exiled Adam except as he approached the individual in, with, and through his 
remedial kingdom. 

Such salvation is possible for each individual, because he has already so ap¬ 
proached and redeemed the race in its generic sense. The acres bore testimony to 
the stately steppings of his gradual approach, until it was truthfully heralded forth 
that “the kingdom of God is at hand.” Thus at hand, it involved peculiar forces 
and functions of its own. While under one view this kingdom which “came 
down from God out of heaven ” was foreign to that of humanity, it nevertheless, 
conditioned itself to the peculiar constitution and wants of the latter. Scarcely 
had it appeared above the sin-bedarkened horizon of the race until the challenge 
of its authority and the saving benefits of its provisions were uttered from the 
throne within: “Repent, believe; for the kingdom of heaven is at hand.” This 
announcement virtually implied that it was the approach of this kingdom which 
raised the possibility into the power of faith, by laying hold of the only point of 
contact in man. This point ol : contact is the divine image —defaced, but not de¬ 
stroyed. This involves the God-consciousness as a surviving element in the fallen 
race, and always essential to the constitution of humanity. At this point, in the 
very center of the individual’s personality, maybe engrafted “the powers of the 
world to come,” enabling “the blessed and only Potentate” to say in truth to the 
individual believer: “The kingdom of God is within yon.” Thus engrafted, the 
work of Christian growth begins, and the process of individual evolution continues 
in accordance with the law of spiritual embryology. Thus, “Christ dwells in the 
heart by faith.” The life which the Christian lives is “ by the faith of the Son of 
God.” Christ, his kingdom and faith are inseparable, and yet distinct, in the 
Christian. He spake both of his kingdom and of faith as a grain of mustard seed. 
We see no escape from such conclusions except by an infidel rejection of God’s 
Word and an unscientific denial of the resolvability, transmissibili’ty, and conserv- 
ability of force. 

Thus faith, whether force, faculty, organ, organism in embryo, or all together, 
is “ the gift of God.” As already seen, it is a gift inseparable, yet distinct, from 
the giver. It is given in a sense somewhat analogous to that in which the sun 
gives light and vision. The sun not only calls the plant into individual being in 
the vegetable kingdom, but also calls forth within u the faculty through which it 
receives the light. The first thing that light finds in the vegetable seed is capacity. 
So with the possibility of the organ of vision in the animal or in man. The eye 
is not merely met by the light, it is elicited before there is any real organ of vision. 
The truth of this assertion is amply demonstrated in the caves of the earth, where 
perpetual darkness reigns. In animals long deprived of light there is a tendency 
to beget a progeny without eyes—or if eyes, without vision." So in the higher and 
spiritual order of being. Revelation from above is heavenly force coming down. 
Finding capacity in man. its first creative announcement is like that of Ananias to 
Saul. “ Receive thy sight.” Thus faith cometh by hearing, and yet it is not faith 
until it is conceived in the moral protoplasm of the human soul. These two fac¬ 
tors must be held in proper relation to each other, in order to a proper conception 
of the genesis of faith as a substantial and entitative force in the Christian. The 
kingdom from above, replete with a heavenly purpose, power, and glory, reaches 
down into the one immediately beneath it in the gradation of being, “touches 
with its mystery of life the souls of men ” “dead in trespasses and in sin,” quick¬ 
ens them into a higher order of animated existence, bears them across the other¬ 
wise bridgeless gulf between the mere human and that which is divine-human, en¬ 
dows them with its own higher possibilities, and in its own higher sphere of evolu¬ 
tion develops within them the new substantial organ of faith—as “ a heavenly gift ” 
—by which alone they are enabled to “see the kingdom of God,” hear the thrilling 
raptures of its choral symphonies, taste its savory viands, and appropriate unto 
themselves that “ living bread which cometh down from heaven,” and nourisheth 
them unto that eternal life which is something more and better than mere ever¬ 
lasting duration. 

But it may be objected from the stand-point and in the language of John 
Stuart Mill, that “analogical evidence is but a feeble support, and is hardly ever 
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honored with the name of proof.” To this Prof. Drummond replies that there is 
no distinction between natural law and spiritual law; that they are the same, and 
that there can be no analogy in identity. The rising Scotch philosopher is cor¬ 
rect in his claim that there is a “law of laws,” and that according to that law the 
same law may deal with matter at one end of the universe and witli spirit at 
the other, and operate in and through all forces which intervene between the two. 
Phenomena may have analogies; law must have continuity. The testimony of 
analogous phenomena in nature is, therefore, not summoned into court to prove 
the existence of unseen entities, but into the laboratory to demonstrate the correct¬ 
ness of the rational presumption that throughout the entire range of being force 
and phenomena sustain the same general relation to each other under the one di¬ 
vine-natural law, “whose home is the bosom of God,” and whose voice is the har¬ 
mony of his universal empire. Here beginneth the first lesson in the service of the 
scientific sanctuary. It is a lesson which theologians must soon study, or fall be¬ 
hind in their silly attempts to keep pace with the pioneer prophets of nature. 
This being the case, why should scholastic orthodoxy continue to throw up its 
helpless hands in holy horror when Substantialism announces the discovery of 
facts, forces, entities, and processes in nature, which, if rightly studied, inter¬ 
preted and applied, must lead the honest student of God’s one great handiwork to 
conclude that the self-revelation which God has made of himself in Christ, and is 
still constantly making in the experience of the Christian, demands a more scien¬ 
tific consideration and apprehension by the church than has ever yet been possible 
in all the past history of most earnest search in the narrow' field of mere dogmatic 
theology? ° 

We are aware that some of the views advanced in the foregoing paragraphs are 
not in exact accord with much modern theology, and that any advocate thereof is 
in danger of being put out of the synagogue. Very well, gentlemen; but first give 
us time to shake the testimonial dust from our feet, and to state the real issue 
herein projected, before you attempt to enforce the ban of our excommunication. 
We do not allege that Christendom has no faith. On the contrary, our theory 
makes more of faith than yours ever can. Instead of denying, we emphasize the 
entities of our holy religion. If the Son of Man were to come during this signifi¬ 
cant watch of the night, he would find much earnest, active faith on earth; but 
he would never recognize it as a mere mode of either, intellectual or spiritual mo¬ 
tion. We, rather, allege that this faith does not come to that correct and scientific 
apprehension of itself which is now possible, owing to the recently-discovered 
facts, forces, and phenomena in the sphere of physical and biological research. 
The Church is better than her teachings. Dogmatic statements have ruled her 
schools; and when the pioneer prophets of truth have undertaken to do a little re¬ 
ligious thinking upon their own individual responsibility, they were often uncon¬ 
sciously biased by the prevailing wave-theory of the Gospel, which virtually denies 
the objective entities of God’s remedial kingdom in the world. 'This mere sub¬ 
jectivism has come to prevail so extensively in the church, because of the false phi¬ 
losophy which for many centuries has ruled in all the regions round about Jerusa¬ 
lem. The reasonings of John Locke and Ins large school of disciples have not 
tended to improve the Church’s scholastic environments. In consequence thereof, 
Zion has been led further into the empirical wilderness. Life is too generally 
viewed as having no reality until it is experienced, and faith as either an effort of 
nature to transcend its own limits, or a mere mode of motion on the part of the 
regenerated soul, instead of the very “substance of things hoped for.” How un¬ 
satisfactory to the Christian scientist! Why? Because such teaching is out of 
harmony with both true science and God’s Word. 

What saith £he Scriptures? What is the most reasonable rendering of the 
passages in which the term faith occurs? Limited space admits of inquiry con¬ 
cerning but a few texts. Luke xvii. 6: “ Faith as a grain of mustard seed.” The 
reference is not primarily to the smallness of the seed, but rather to the fact that 
it is the embryonic embodiment of life—that that life is a substantial force, the 
product of a kingdom behind it, and the possibility of an individual organism be¬ 
fore it. Christ was too much of a philosopher to compare faith to a grain of sand. 
Gal. v. G: “Faith which worketh by love." In this text faith cannot mean the 
action of the intellect of the individual; neither can it mean the mere action of the 
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“new creature” formed within him. Action is not predicable of mere action. 
Back of all and in all there is something more chan action. Faith worketh; there¬ 
fore faith is inseparably distinct from the work—it is an entitative actor. 2 Pet. 
i. 5: “ Add to your faitli virtue, knowledge, temperance,” etc. Here is a process 
of addition. Not by outward accretion, or accession of parts, but by development. 
The seven graces are evolved from the root principle of faith—a substantial entity. 
1 John v. 4: “For whatsoever is begotten of God overcometh the world; and this 
is the victory that hath overcome the world, even our faith.” Here is something 
procreated, generated, even “our faith.” It is an entity because it is begotten. 
Who will dare to step forward and say that God begets fto?zentities? It is a force 
because it “overcometh” some other force. Does not such inspired language jus¬ 
tify us in the assertion that faith is the mightiest force in the world, since it hath 
overcome (new ver.) the world? Is there any room left for the meager diet of 
abstractions so generally served at the crowded table of unphilosophic dogmatics? 
Out upon this wretched heresy in theology! It corresponds with the untenable 
theory of molecular motion in physics! No wonder that the faith which is so un¬ 
scientifically ignorant of its original moorings and entitative existence is often 
found creeping into its own circular syllogisms without any comforting contents! 
This is at least one way in which men crawl into the convolutions of their own 
false logic to indulge in delusive dreams of heaven. 

In illustration of the foregoing we ask permission to narrate the following as 
actually entering into our pastoral observation. We were called to visit an old 
gentleman in his last hours of earthly existence. He was none the worse for being 
a Scotchman, and none the better for having imbibed the traditional and trans¬ 
mitted orthodoxy of many generations. He indicated his desire that we should 
talk to him without reserve. We consequently spoke with freedom and tender¬ 
ness, as we assured the dying man that Christ was able to save with an everlasting 
salvation—that whosoever will may come, etc. As we waited a moment for some 
expression from his lips inspired by the comforting truth of the Gospel, he replied: 
“ 1 am not afraid to die, because I always had great faith in belief” He departed 
this life with great faith in the belief that he was ready for heaven and ripe for 
glory. The old orthodox father probably passed the pearly portals “as by fire.” 
We are not able to see how he could have gone in by either faith or philosophy. 

From what has been shown in some of the foregoing paragraphs, it follows in 
the way of most logical deduction that faith as a force-entity in the Clnistian op¬ 
erates in a two-fold activity. It clings to the pure powers that begat it from 
above, and conflicts with the perverse powers that oppose it from beneath. The 
Scriptural terms “overcometh” and “victory” imply opposition. These terms 
would have no meaning in the absence of such “principalities and powers.” The 
“ victory ” of faith-force implies defeat of counter-tor go. What is this counter¬ 
force? Is it something constitutional and normal in the human race, or is it a for¬ 
eign, adventitious element which the Scriptures denominate sin? We affirm the 
latter. A failure to recognize this truth seems to us the weak point in Prof. 
Drummond's great book on “Natural Law in the Spiritual World.” At least he 
has failed to emphasize the fundamental fact of the world's substantial forces, nor¬ 
mal and abnormal; and for this reason the treatise, which is otherwise a valuable 
contribution to science, is not worthy to be compared with the “Problem of Hu¬ 
man Life.” If the great philosopher of Edinburgh has apprehended sin as a force, 
he has at least failed to apprehend force as a substance. To deny the existence of 
sin as of such character in the organism of humanity, is to resolve the whole 
process of human redemption into a sham-battle. Perhaps his eyes were blinded 
by Supralapsarian theology, held as a mere system of metaphysical abstraction. 

But what is sin, concretely considered? The possibility of perversion is not 
sin. It consists, rather, in the perverse actualization of such possibility. There 
could never have been such actualization in the sphere of the abstract. After this 
possibility was actualized in the organism of the race, sin was present, but as some¬ 
thing not essential to the constitution of humanity. Although a negative element 
in its relation to positive holiness, it is nevertheless still a force—a false force —in 
the process of the world's moral evolution. The counteraction and neutralization 
of this force in humanity is the problem—the work of redemption . This is accom¬ 
plished by that superior life-force which was brought into our nature through the 
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incarnation of him who is the “author” of our faith. Even philosophy can see no 
other way for men to be brought back to the original moorings of their common 
nature, and carried thence forward to the highest dignity and happiness attainable 
in the endless ages of the future. 

Let the intelligent reader now turn to Dr. Mott's series of excellent articles in 
the December, January, and February numbers of The Microcosm, on the homo¬ 
geneity of matter. The great chemist shows most conclusively that the several 
substantial forces operative in matter counteract and overpower each other. Then 
let him turn to the August number of this magazine for 1884, and read Dr. Hall's 
able editorial, in which he reviews Sir William Thompson's earnest effort to dis¬ 
cover the sixth sense. That more sense is the great desideratum, even in the Mid¬ 
land Institute, was not the question at issue. "Dr. Hall tacitly conceded that five 
senses were enough for all practical purposes in the economy of nature, but claimed 
that, in order to perform the legitimate work of science, it was essential that there 
should be a more general recognition of the world's invisible and substantial forces. 
Then, to help Prof. Thomson out of his “thin mud " difficulty, the editor an¬ 
nounced and demonstrated the fact that one force often neutralized another. That 
editorial is worth more to the science of theology than whole libraries of platitudenal 
dissertations from any opposite standpoint. The light of such masterly papers will 
shine down the ages until they mingle their rays with the rising beams of the mil¬ 
lennial morn. Christian seminaries would do well to lay hold of their teachings and 
apply the principle therein announced and elucidated to the solution of problems 
found in the kingdom of God. When that is done, the Church, instead of hanging 
upon the ragged edge of semi-infidelity, will move out of the wilderness and oc¬ 
cupy the promised land. 

We think that in the foregoing it has been shown that faith, while it is viewed 
as the substantial germ-principle of evolution in the child of God, must also be 
apprehended and scientifically treated as a force element —a celestial magnetism 
working by the higher law of affinities—whose mission in part is to neutralize 
and overcome what may here be denominated the gravital force of sin. New 
Testament theology will then be more clearly apprehended, consistently held, and 
logically developed. It will also be more clearly understood by the laity of Christen¬ 
dom what Paul meant by the “two laws at war in his members"—“the law of 
the spirit of life in Christ" making him “free from the law of sin and death” 

In the enunciation of such truth, and in the use of such terms, Paul taught 
Substantialism by inspiration, and applied it to the workings of the force of that 
“kingdom which ruleth over all." lie believed himself filled, surrounded, over¬ 
shadowed, and uplifted with substantial entities and forces, as ho looked for a 
more enduring substance, and battled for it in the strength of that faith which 
was the substance of the very things he hoped for and battled for. lie clearly 
foresaw that the last drama of the world would be a splendid illustration of the 
principles he held and taught: “The Lord himself shall descend from heaven," 
and “mortality shall be swallowed up of life." By attraction, redeemed humanity 
“ shall meet the Lord in the air," and by repulsion, “ death and hell shall be cast 
into the lake." That will be not only the final catastrophe of terrestrial affairs, 
but also the grand practical demonstration that true theology is in harmony with 
the Substantial Philosophy. The saints will shout their anthems through the 
skies, and give the truth their unanimous approval by a rising vote. Advocates of 
the opposite theory and teachings will possibly continue to express their dissent by 
—by moving in the other direction. 
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BY HENRY A. MOTT, Pn. D., F. C. S. 


In three elaborate articles— “ Is Matter Heterogeneous or Homogeneous?”— 
which have appeared in The Microcosm, I showed that matter was homogeneous, 
and not heterogeneous, and each argument advanced by the physicist and chemist 
to sustain the latter view was carefully answered in the light of the philosophy of 
Substantialism, and shown wanting in validity. I stated, however, that while 
matter was homogeneous, it was more or less porous, and the object of this paper 
is to consider the porosity of matter. 

Porosity is the quality in virtue of which interstices or pores exist between the 
particles (i. e., portions) of a body. 

Right at the start, in the consideration of this subject, we are met with a dif¬ 
ficulty which has arisen from the application of the word pore. As I have previ¬ 
ously stated, according to the present teachings of science matter is supposed to bo 
composed of molecules, and these in turn of atoms; and again it is supposed that 
neither the atoms nor molecules touch one another. It is therefore assumed that 
there are interstices or pores between these supposed molecules and atoms, the size 
of which depends upon the dilatation of the body. 

Two kinds of pores are therefore admitted: physical pores, where the inter¬ 
stices are so small that the surrounding molecules remain within the sphere of 
each other’s attracting or repelling forces; and sensible pores, or actual cavities, 
across which these supposed molecular forces cannot act. 

Contraction and expansion or dilatation, resulting from variations of tempera¬ 
ture, are attributed to the existence of physical pores. 

According to this view, then, the cavities of a sponge are not its physical 
pores any more than the cells of a honeycomb are the physical pores of wax. 

Since all bodies are said to be more or less compressible, it is asserted that 
they must be porous. This, however, is not positive evidence, since we have no 
knowledge that matter, per se, is not compressible under the ordinary conditions 
under which experiments are conducted, independently of the existence of sensible 
interstices. One fact is certain, however: that an expanded body, under proper 
conditions, can be compressed or contracted. And right here it will be well for me 
to state what Dr. Hall first deduced, namely, that the normal condition of all 
bodies is the solid—not the solid we have to deal with, but the solid deprived of 
all heat. All bodies in onr temperature are expanded—whether we consider the 
so-called solid the liquid or the gas. A liquid or a gas is only in this physical con 
dition owing to the presence of substantial 1 heat—withdraw the heat and a solid 

results. . . 

Just what the dimensions of a block of iron of one cubic foot dimensions at 
60° P. would be, if deprived of all heat, is a problem yet to be solved. One thing 
is certain, however. Wlien this point is reached, the block of iron could no longer 
be contracted or compressed to a smaller bulk without disintegrating the mass, 
assuming no sensible pores. It becomes necessary, therefore, under the ordinary 
conditions, to distinguish between the real and apparent volume of bodies, on ac¬ 
count of their sensible (not physical) porosity. 

The real volume of a body is the portion of space actually occupied by the 
matter of which the body is composed. Its apparent volume is the sum of its real 
volume and the total volume of its sensible pores. Of course modern science would 
make the pores to include both physical and sensible pores, and would state that 
the real volume of a body is invariable, but its apparent volume could be altered. 
As, however, I have shown that matter is homogeneous—devoid of molecules and 
atoms—there can be no physical pores; and since all matter, as we know it, is ex¬ 
panded by heat, it is plain "that the real volume of a body, under ordinary condi¬ 
tions, is variable, and not invariable. 

Proof of porosity is shown by a piece of chalk, sugar, stone, etc., bodies that 
will absorb large amounts of water without increasing in bulk. A piece of chalk 
is said to absorb as much as one-third of its own bulk of water, and at the time of 
1 Substantial docs not mean material, which latter is only one form of substance. 
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absorption air-bubbles are given off. A kind of agate stone, called hydroplane , is 
opaque until wetted, when its pores get filled with water (even to one-sixth of its 
weight), and under these circumstances the stone becomes translucent, giving a 
passage to light. 

Priestley 2 observed the passage of gases through fine pores in the case of un¬ 
glazed earthenware retorts, which, although perfectly air-tight, so as not to allow 
of any escape by blowing in, allowed the vapor of water to pass out whilst air came 
m, even where the gas in the retort was under a greater pressure than the outside. 

Proofs of porosity are afforded even by the metals; for example, many of them 
become more compact by hammering, as in the case with platinum—and all of 
them, not excepting platinum and gold, two of the densest forms of matter, how¬ 
ever cold they may be, shrink into smaller space when rendered still colder. 

From Graham’s investigations on the exclusion of hydrogen by palladium, 
platinum, iron, etc., he says: 

1 here appears to be (1) pores through which gases pass under pressure or 
by capillary transpiration, as in dry wood and many minerals; (2) pores through 
which the gases do not pass under pressure, but pass by their proper molecular 
movement of diffusion, as in artificial graphite; and (3) pores through which gases 
pass neither by their capillary transpiration nor by their proper diffusive move¬ 
ments, but only after liquefaction, such as the pores of wrought metals and the 
finest pores of graphite.” 

This latter porosity Deville conceives to be an intermolecular porosity due 
entirely to dilatation. The intermolecular porosity of platinum and iron is not 
sufficient, he supposes, to admit any passage of gas at low temperatures, but is de- 
veloped by the expansive agency of heat upon these metals, and becomes sensible 
in these particular cases about the temperature of ignition. 

On the other hand, Rosco and Schorlemmer, 3 when referring to the power of 
hydrogen to pass through hot iron, palladium and platinum, says: 

“ AY lii 1st it cannot pass through the metals when cold, jirobably depends on the 
fact that this gas is absorbed at a high temperature, and does not require the as¬ 
sumption of anything like porosity in the structure of the metals.” 

The porosity of cast-iron has been proved by forcing water through a plate 
four inches thick, and the porosity of gold was demonstrated by the celebrated 
Florentine experiment made in 16G1. Some academicians at Florence, wishing to 
try whether water was compressible, filled a thin globe of gold with that liquid, 
and after carefully closing the orifice hermetically, then exposed the globe to 
pressure, with a view to altering its form, well knowing that any alteration in 
form must be accompanied by a diminution in volume. The consequence was that 
the water forced its way through the pores of the gold, and stood on the outside 
of the globe like dew. Globes of silver, copper, and lead have given like results. 

The property of porosity is utilized in filters of paper, felt, stone, charcoal, 
etc. The pores of these substances are sufficiently large to allow liquids to pass, 
but small enough to arrest the passage of any substance which these liquids may 
hold in suspension. 

Again, large blocks of stone are often detached in quarries by introducing 
wedges of dry wood into grooves cut in the rock. These wedges being moistened^ 
water penetrates their pores and causes them to swell with considerable force. 
Dry cords, when moistened, increase in diameter and diminish in length, a prop¬ 
erty of which advantage is sometimes taken in order to raise immense weights. 
Animal and vegetable bodies are the most porous, for internally they are a multi¬ 
tude of interlacing channels, whereby, during life, the nourishing fluids may cir¬ 
culate. Bone 4 is a tissue of cells and partitions, as little solid as a heap of empty 
packing-boxes. Wood is a congeries of parallel tubes or fibers like bundles of 
organ-pipes. 

Condensed wood is now prepared for various purposes—as for making the pins 
used in wooden ship-building, for wedges used in fixing iron rails to the chairs— 
by compressing it laterally to about half its original bulk, and so making it ap¬ 
proach the solidity of metals. 

It is the buoyancy given by the air contained in the pores of wood that makes 

* “Observations,” etc. Vol. ii. p. 414. 3 “Treat, on Chemistry.”—Vol. i. 

4 See “ El. of Physics.”—Arnott. 
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it lighter than water; for if a log of wood be exposed to the pressure of a great 
depth of ocean, its pores become filled with water, and it sinks as readily as stone. 

Petrifaction furnishes a striking proof of the existence of pores in such 
bodies as wood and bone. The usual explanation given of this natural formation 
is that at some remote period the wood or bone had been immersed in water 
which contained silicious or flinty matter in solution, and that this, penetrating 
through all the pores of the mass, hardened on the decay of the vegetable or ani¬ 
mal matter, and at the same time displaced it. In a fossilized substance, then, we 
have a fac simile—an actual cast—molded by nature in limestone or flint, of the 
whole system of pores that existed in the animal or vegetable body during life. 
Justus mercury can be forced through the pores of leather, so it can be forced 
through the pores of wood. 

Another proof of porosity is furnished by diffusion through membranes com¬ 
monly called osmosis. A thin caoutchouc membrane lying between alcohol and 
water allows the alcohol to pass through it into the water, but the reverse passage 
of water into the alcohol is barred. If an organic septum be used, it is wetted, 
and the water passes into the alcohol. If hydrochloric acid and water be separated 
by an animal membrane, the hydrochloric acid passes through in greater quantity; 
both fluids wet the membrane; the hydrochloric acid is most attracted. Hence 
diffusion can take place through a septum devoid of perceptible pores as well as 
through one in which observable pores exist. 

If the membrane employed be porous, we have the process of osmosis. “The* 
ratio between the amount of water that passes through a porous membrane into 
saline solution and the amount of salt that passes in the opposite direction is in¬ 
creased by diminution of the pores. This ratio is called the endosmotic equiva* 
lent. It is not a constant, but depends on the nature of the membrane; and even 
with the same membrane it differs according to its thickness or state of freshness, 
and may be increased by tanning with tannin or chromic acid, which diminishes 
the size of the pores/’ 

According to Milne-Edwards, for a membrane on one side of which is dry 
common salt, on the other side water, if the membrane be a piece of cow’s peri¬ 
cardium, for every grain of salt which passes into the water four grains of water 
pass into the salt; with a piece of cow s bladder the endosmotic equivalent is G. 
The mechanical structure of a membrane has a marked influence on the process; 
thus, water will pass more readily inward through frogskin, more readily outward 
through eelskin. 

Heat increases the rapidity of osmosis. An electric current (the “electrodes” 
being on opposite sides of the membrane) has the singular effect of, as it were, 
pushing the liquid bodily through the membrane toward the negative electrode. 

“ Osmose,” says Daniel, “ is thus related to capillary affinity and to' diffusion, 
but it bears no exact numerical relation to either of these, for it depends on the 
relation between the pores and the solid parts of the membrane, upon the nature 
of the material (colloidal or otherwise) of the membrane, upon the width of the 
pores, upon the temperature and electrical condition, upon the mutual action of 
the fluids, and in physiological cases (Milne-Edwards , ‘ Physiologie,’ tome v.) it 
seems to depend on the influence of the nervous system.” 

The soil is porous, and, owing to its porosity, the ground contains a large 
amount of air, which is set in motion by the pressure of the air or wind against its 
surface. The continual movement of the ground atmosphere has an important 
bearing upon some causes of disease, especially those associated with impurities of 
the air of our houses derived from the subsoil. Dr. Eord 6 says: 

“ The cellars of houses, as usually constructed, form no barrier to the escape 
of air from the subsoil. When artificially heated the force of suction is added to 
the other forces at work in causing an upward current of air. In this way air may 
be drawn from a great depth, as well as from a distance laterally, and will convey 
with it impurities (it may be diseased germs) derived from the various sources of 
contamination so frequently present about and under our habitations. In this 
manner coal-gas, effluvia from privy-wells and cesspools, sewer-gas from defective 
drain-pipes and imperfectly constructed sewers, and the exhalations from a filth¬ 
s' “Prin. of Phys.”—Alf. Daniel, p. 253. 

• “ Cyc. of Med.”—Vol. xviii. p. 406.—Ziemessen. 
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sodden soil, which too frequently forms the foundation and local surroundings of 
dwelling-houses, pollute and poison the atmosphere we breathe.” 

The porosity 7 of a solid controls to an extent its conductibility of heat—the 
more porous it is the less rapid will be the conduction. On this account flannel is 
warmer in winter than silk or linen. It is owing to the air which loose, spongy 
substances contain that they resist the passage of heat better than those of a closer 
texture. Thus eider-down and fur make the warmest clothing, because they con¬ 
tain the most air in their interstices. For the same reason cotton-batting is much 
warmer than the same weight of cotton cloth. 

Some curious experiments were made by Count Rumford m 1792, for the pur¬ 
pose of ascertaining the relative conducting power of materials used for clothing. 
He arranged a thermometer in the interior of a glass cylinder, having a bulb 
blown at one extremity, in such a manner that the bull) of the thermometer occu¬ 
pied exactly the center of the bulb of the cylinder, and filled the space between 
them with substances to be examined. The apparatus was then dipped in boiling 
water until the thermometer marked 212° F. in every case; it was then transfer¬ 
red to melting ice, and the exact time consumed during the sinking of the ther¬ 
mometer through 135° noted. When there was nothing but air between the 
thermometer and the cylinder the cooling took place in 57G seconds; when the 
space was filled with twisted silk, in 917 seconds; with fine lint, in 1032 seconds; 
with cotton wool, in 104G seconds; with sheep’s wool, in 1118 seconds; with raw 
silk; in 1284 seconds; with beaver's fur, in 129G seconds; with eider-down, in 1305 
seconds; and with hare’s fur, in 1315 seconds. 

The general practice of mankind is, therefore, fully justified by experiment. 
In winter the animal heat is retained as much as possible by covering the body with 
bad conductors, such as w r oolen stuffs, furs, and eider-down; while in.summer cot¬ 
ton or linen is used for the purpose of increasing as much as possible the escape of 


heat. 

The imperfect conducting power of snow also arises from the above cause. 
When newly-fallen, a great proportion of its bulk consists of the air which it con¬ 
tains, as may be readily proved by the comparatively small quantity of water it 
produces when melted. Such a provision was designed for the benefit of man, in 
preventing the destruction, during the cold of winter, of delicate shoots and roots 
imbedded in the earth. Farmers, in cold climates, always lament the absence of 
snow in winter, because as a consequence the frost penetrates to a great depth, 
and does much injury to the grain sown the previous autumn. So great is the 
protecting effect of snow, that in Siberia, it is said, when the temperature of the 
air has been 70° F. below the freezing point, that of the earth, under the snow, 
has seldom been colder than 32° F. 

It has been often observed that the heaving of the ground by frost is much 
less when it is protected by snow than when it is uncovered and exposed. For the 
same reason many substances which, in the solid state, are quite good conductors 
of heat, when reduced to powder become very poor conductors. Thus, rock crystal 
is a better conductor than bismuth or lead; but if the crystal be reduced to powder, 
the passage of heat through it is exceedingly slow. Rock salt, when in the solid 
state, allows heat to pass through it with great facility, but common table salt in 
fine powder obstructs its passage almost entirely. Sawdust, powerfully com¬ 
pressed, allows heat to pass through it with the same facility as solid wood of the 
same kind, but when loose and unconfined it is one of the poorest conductors 
known. 

Hunter- made experiments with charcoal, to determine its absorptive capacity, 
and found that the volume of the same charcoal absorbed the following quantities 
of gas at the temperature of 0° C. (32° F.), and under a pressure of 7G0 m. m. 
(29,922 inches): 

Vols. Vols. 

Ammonia. 171.7 Oxygen . 17.9 

Carbon dioxide. 67.7 Nitrogen.... lo.2 

Carbon monoxide . . 21.2 Hydrogen. 4.4 


The more readily the gases are condensed the more is absorbed by the char¬ 
coal—which seems to show that the gases undergo, at any rate, a partial liquefac- 
7 See “Int. Chern. Phys.”—P.vnchon. 6 Phil. Mag., [4] xxv. 364; xxix. 116. 
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tion. Charcoal, less porous, absorbed less gas, as shown by Saussure's investi¬ 
gations. 

Melsen* found that when dry hydrogen is brought in contact with charcoal 
saturated with chlorine, a considerable quantity of hydrochloric acid is formed, 
even when the experiment is carried on in complete darkness; and that when char¬ 
coal, saturated with chlorine, is brought into a Faraday tube, and the other limb 
placed in a freezing mixture, liquid chlorine is obtained. In a similar way am¬ 
monia, cyanogen, sulphur dioxide, hydrogen sulphide, and hydrogen bromide 
have been liquefied. Wood charcoal, like bone charcoal, has the power of absorb¬ 
ing the unpleasant effluvia evolved in the process of decay and putrefaction, as 
w r ell as the moisture from the air. 

Stenhousc,' 0 who has investigated this subject, has shown that charcoal not only 
absorbs these gases and effluvia, but has the power, especially in contact with air, 
of oxidizing and destroying them—inasmuch as when absorbed by charcoal these 
substances are brought into such close contact with the atmospheric oxygen, which 
is also absorbed by the charcoal, that a rapid oxidation is set up, and the odorifer¬ 
ous products of decomposition are instantly resolved into carbon dioxide and water, 
and other simple compounds. 

True pores 11 occur in the walls of vegetable cells, from secondary or ultimate 
change in their character. They are seen in the cells of the leaves lencobryum and 
sphagnum . Other regular orifices are produced in the walls of the cells of many 
zoospore, producing confervce as conferva , cladopliora , enteromorpha , etc. The 
wall of the sporangial cell of achlya present analogous openings, and, according to 
Cohn, pores are produced in the spore cells of spheeroplea to admit the spermato- 
zoids. The pits and interstices between reticulated fibrous secondary deposits are 
changed into true holes in old cells, resulting from decay of the primary mem¬ 
brane. 

From what has been stated it is clear that all solid substances are more or less 
porous. The absorption of gases by solids being due to the substantial attractive 
force of adhesion exerted when under the proper conditions, the gas is brought in 
intimate connection with the solid. In the case of a cubic inch of the metal pal¬ 
ladium absorbing, as it does, 935 times its volume of hydrogen gas, it is plain that 
the substantial attractive force of adhesion controls the substantial force of co¬ 
hesion and admits the gas, and at the same time condenses the same. The minute 
that the cohesive force is put under subjection, the substantial heat-force normally 
present tends to expand the palladium, as part of its work of overcoming the cohe¬ 
sive force is accomplished by the force of adhesion. Assuming the palladium to be 
only one cubic inch in volume at the start, it is so because the.amount of heat it 
contains has work to do in overcoming cohesion, and therefore can only expand it 
to this volume. 

It naturally follows, as experiment has shown, that by withdrawing the heat 
from bodies they immediately contract, as the force of cohesion is a substantial 
attractive force which tends to draw the particles ( i . e., portions) of a body to¬ 
gether. Heat, therefore, is the great antagonist of cohesion. 

Hammering metals will make them smaller, on account of their porosity; but 
if a body is rendered free from porosity, no amount of hammering or pressure 
would permanently reduce their volume. Nothing but the withdrawal of heat can 
accomplish this, and such contraction will only be permanent for some particular 
temperature in which the body exists. 

It must be understood that, according to the philosophy of Substantialism, 
just as a pound of iron is seen to expand on the application of heat, so will a 
grain expand—and any fraction of a grain, theoretically, down to infinity, as mat¬ 
ter is, theoretically, infinitely divisible; and no experiment or reason has ever 
shown that a particle of matter, however small, cannot be again divided. The 
placing a limit to the divisibility of matter, except just> this side of infinite divisi¬ 
bility, has neither one experiment nor reason to indorse it. All our knowledge of 
the disintegration of bodies proclaims to the contrary. 

The so-called porosity of liquids and gases will be considered in the next 

paper. be continued in the April number.) 

* “ Comptes Rendus,” lxxvi. 81-92. On “ Charcoal as a Disinfectant.” 

Jl See “ Micrographic Die.”—'Griffith 6c Henery 
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PROF. SCHELL'S PHILOSOPHY OF POVERTY. 


BY ISAAC HOFFER. 


In a series of papers in TnE Microcosm Prof. Schell has been philosophizing 
on the cause of poverty. He takes the position that “the laws of the Creator 
have been violated, and that the wide-spread poverty over all the civilized world is 
the result. These laws," he says, “are—first, that a very large portion of the 
human race has been for ages, and is still, deprived of the free use of the soil; and 
second, that the products of their labor have always been, and are still, heavily 
taxed." He argues that the free use of the soil is as much a natural right as the 
free ;:se of light, air, and water. 

This argument, unfortunately, is based on an assumption of analogies which 
have no existence. Light, air, and water are ready for man's use, but the earth is 
a wilderness full of dangerous animals, and this wilderness must be destroyed, the 
land prepared for cultivation, and the wild animals subdued, before the earth is 
fit for man's habitation and use. Comfortable homes and arable soil are not the 
free gifts of nature like light, air, and water, but they are the product of man's 
labor; and the one who has transformed the wilderness into a good home, and pro¬ 
ductive soil for useful plants, is, by all the laws of justice and equity, entitled to 
the possession of his self-made home, and to the soil which his labor has re¬ 
claimed. 

The system of holding land in severalty not only violates no law of nature, but 
is in strict conformity with nature's immutable laws of individuality and of self- 
preservation, and with the moral laws of justice and equity. Every species of life, 
and every member of the species, bears the stamp of individuality, and manifests 
an inclination and disposition for exclusive possession and for self-preservation. 

The Professor complains “that the government has given away, or sold for 
trifling sums, all the land of the country; and at least thirty-five millions of our 
population, old and young, are deprived of the free use of any of it. In pursuing 
this course the government has trampled upon the laws of God and the rights of 
man." This extraordinary statement, and still more extraordinary arraignment of 
the government, shows a misconception of facts and a contradiction of positions 
totally out of relation with any logical discussion. The government is condemned 
for giving the land to the people for nothing, and in the next sentence it is con¬ 
demned for depriving the people of the free use of it. Such a clear and direct 
contradiction is unfortunate in a philosophical discussion; but is still not as bad 
as the total misconception of the facts in the statement “that thirty-five millions 
of our population, old and young, are deprived by the government of the free use 
of land." 

In the first place, our government always had, and still has, land for the free 
use of any one who is willing to bring it under cultivation, and make himself a 
home; and in the second place, there are very few people willing to avail them¬ 
selves of their “God-given right" to make their living by tilling the soil. The 
trouble is not with the government, but with the people. Not a single citizen of 
the whole United States is deprived by the government from the free use of land; on 
the contrary, the government protects every individual m the right to the free use 
of the soil, and the home which his labor has secured. 

The Professor's unphilosophical philosophy not only deals in self-contradic¬ 
tions, and untenable assumptions wholly out of relation with facts, but confounds 
the laws and conditions of matter with the actions and works of man, seeks for 
the cause of poverty in the physical conditions of the earth, and ignores man's re¬ 
sponsibility, and human economy, in which alone the cause of poverty can exist. 

The whole gist and substance of this poverty of philosophy seems to be oppo¬ 
sition to the present methods of civilized communities, and especially to the hold¬ 
ing of land in severalty and to the paying of taxes. The paying of taxes is not 
always convenient, and therefore not always pleasant, but a positive opposition to 
their payment is wholly inexcusable. The laws of humanity, of sociability, and of 
moral equity, all unite in making it the duty of every man to give a portion of his 
labor, or its products, toward securing the protection and the promotion of the 
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general good. The chronic growler against taxation, and especially against such 
taxation as benefits the labor, the industries, and the productions of this country, 
lacks soundness in public spirit and in true patriotism. It is the spirit of heaven 
to (jive for nothing, but it is the spirit of hell to get for nothing; and Prof. SchelPs 
philosophy partakes entirely of the latter. It wants the free use of the soil for 
nothing, and objects to paying a fair share of the general expense for the public 
good. 


DIVINE FOREKNOWLEDGE.—No. 1. 


BY REV. T. NIELD. 


Those who object to the doctrine of divine foreknowledge fall into one or 
more of three errors. 

1. They subject themselves to a course of logical flagellation, and so work 
themselves into a frenzy of horror, when they indignantly denounce the doctrine; 
and all this before calmly searching God’s Word to ascertain its teachings on the 
subject. They might better first search and see what it teaches, and then find out 
what is, and what is not, implied in the doctrine. 

2. In forming their opinions of God, they subject him, in a measure, to the 
limitations of their own capacity. They would comprehend his capacity to know, 
and what they cannot comprehend they deny. It might be well to concede that 
he who made the mind can know its motions, and that when he gave the power to 
will he understood the measure of the gift and what would be the manner of its 
use. 

3. They distort the divine view of duration. There is a sense in which dura¬ 
tion—past, present, and future—is an “ eternal now,” a circle seen in its entirety. 
We do not mean that God does not distinguish the past as that which has been, and 
the future as that which has not yet been; but that both past, present, and future 
are, with equal clearness, before his mind. The distant is present to the “ mind's 
eye” of the engineer who is driving to the stations lie has seen before. So, in a 
fuller sense, the future is present to the divine mind. With this fact in mind we 
can see that, since the Infinite can read man’s present thoughts and see the mo¬ 
tions of his will, the fact that future thoughts and volitions are future does not 
prevent his seeing them. 

That he must have infinite foreknowledge will appear from further consid¬ 
erations. 

When a man invents an engine, he intends it to serve some specific purpose in 
some particular manner; and before it becomes the embodied creation of his brain 
it is clearly imaged to his mind. In a somewhat similar manner, on a plane of 
infinite intelligence, the earth was rounded in His mind—complete in all its parts, 
from molecule to mountain, from animalculse to man. He who has all duration 
at command must have predetermined the beginning and the end of time. 

In fixing earth’s duration, he had a purpose; and he must have known that it 
would be fulfilled within the bounds of that duration. In seeing that his purpose 
would be thus fulfilled, he must have known precisely how the various parts would 
work on which depended the completion of the whole within the measured time; 
somewhat as the engineer must know the rate of speed at which his locomotive 
may be driven to know the time when he can reach his destination. 

All created things received from him their being. He it is sustains them in 
their being. He determines their environment, prescribes the laws on which their 
present and their future are conditioned. Therefore, he from whom, by whom, 
and in whose hands all things are—who holds the balance of the universe and has 
appointed when the clock of time shall tick its last—he must know the future acts* 
of men, for whom he made the earth and in whose destiny his crowning purpose is 
to be fulfilled. 

It has been objected to the doctrine of divine foreknowledge that God has 
chosen not to foreknow human volitions. How the objector probed into the divine 
mind and brought out that secret wo have not been informed. The objection will 
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be answered if we try to conceive of the inventor of the locomotive choosing not to 
know how the pistons will work, or of the watchmaker choosing not to know any¬ 
thing about the movements of the mainspring. 

A more common objection is that divine foreknowledge implies human neces¬ 
sity; that what God certainly foreknows will come to pass certainly must come to 
pass. Therefore, if he certainly foreknows what a man will do, the man can by no 
possibility do otherwise—the divine foreknowledge determines that he shall do it. 
Let us apply the argument to another case. I certainly foreknow that my neigh¬ 
bor will die; therefore my foreknowledge makes it impossible for him not to die. 
In other words, my foreknowing that he will die will be the cause of his death. 
No; so far is the objection from being founded on fact that the necessity in such 
cases is on the part of God, not of man. The fact that a man will do a thing shuts 
God up to knowing just that. He can certainly foreknow only what certainly will 
be. He could not have foreknown that I would not be born. Therefore we say 
that divine foreknowledge does not determine human action, but human action 
determines divine foreknowledge. 

Another objection has been stated thus: “ If God knew when creating Judas 
that he would, in the exercise of the will with which God was endowing him, cer¬ 
tainly betray Christ, and that it were good for that man if he had not been born, 
then God should have prevented his being born.” This objection has a smack 
of sentimentality that may cause some to overlook its shallowness. Let it be 
noted that Judas was endowed with no special power, and brought into exist¬ 
ence in no extraordinary manner. Therefore, what God ought to have done in the 
case of Judas he ought to do in all similar cases. Hence, if God should have pre¬ 
vented Judas being"born, so as to prevent him committing sin, lie ought to pre¬ 
vent any being born who will commit sin. To do this lie must, in most instances, 
nullify the law of physical generation and so far destroy the free agency of 
the greater part of the human race. Nay, lie ought not to have made Adam. 
And"thus the doctrine of divine ignorance is invented to save the character of God 
from being massacred by the savage doctrine of divine foreknowlege. The apology 
for the Infinite One is, lie blundered, therefore he is not to blame! 

Without noticing any further objections, we appeal to the supreme authority. 
He who visited Joseph in his dreams, and symbolized his future, must have fore¬ 
known that his brothers would not slay him; that he would be sold and carried 
down into Egypt; that he would be there exalted to a place of power; and that he 
would be the means of leading Israel down to Goshen and prepare the way for the 
enslavement of their descendants. He who commissioned Moses must have fore¬ 
known that Israel would receive his message, and that, after refusing for awhile. 
Pharaoh would ultimately let the people go. He must have foreknown that the 
infant Jesus would be called out of Egypt; therefore he must have foreknown the 
course that Herod would pursue, making it necessary for Jesus to be taken to 
Egypt. He tnust have foreknown that a price would be set on Jesus; that his gar¬ 
ments would be parted and lots cast upon his vesture; that not a bone of him 
should be broken; that he should be pierced; that he should be numbered with 
the transgressors, and make his grave with the wicked and with the rich in his 
death, lie who, through his servants, the prophets, foretold these things, must 
certainly have foreknown them. Indeed, all prophecy is predicated on foreknowl¬ 
edge; for nothing can be intelligently foretold that is not certainly foreknown. 
And yet all these things were contingent on the actions of men; and since the 
actions were contingent on the decisions of the judgment and the volitions of the 
will, he must have certainly foreknown the workings of the mind and will of those 
with whom the actions originated. 

Thus we see that there is a galaxy of Scripture instances in proof of divine 
foreknowledge. As surely as the Bible teaches that there is a God, so surely does 
it teach that he foreknows what will be the operations of the mind, the decisions 
of the judgment, the determinations of the will of his creatures. It is folly to say 
that lie cannot foreknow how a man will purpose and do until the purpose is 
formed. He knew the denial of Peter before Peter himself thought such a thing 
possible. And nearly all the prophecies were uttered before the agents in their 
fulfillment were born; in which cases he must either have foreknown how the will 
of men yet to be born would act, or he must have predetermined to override their 
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will, and so make their actions liis own. In other words, since the events that 
were predicted depended for their fulfillment on the decisions of human minds and 
the contingencies of many wills, he must have certainly foreknown how those 
minds would decide and those contingencies of will determine. Therefore, since lie 
lias foreknown all that has thus been foretold (and his powers are infinite), Ins 
power of foreknowledge must be infinite—foreknowing a part, he docs the whole. 
Or, say that he determined to meet the emergencies as they arose, by the use of 
effectual means, then the free agency of man is denied, and God is made to assume 
the responsibility for all that men have thus done under irresistible pressure. 
Either admit unlimited foreknowledge, or Arminianism out-Calvins Calvin. 


THE SUBSTANTIAL PHILOSOPHYo 1 
Fibst Paper. 

BY THE EDITOR. 


Preliminary Considerations. 

The present age, par excellence , is one of magnificent strides in human knowl¬ 
edge and human achievement. In a special manner is this true in the domain of 
scientific and philosophical research and investigation. It is the direct tendency 
of every new discovery in science, as well as in the mechanic arts, to form thereby 
another starting point from which to survey new thoroughfares through the unex¬ 
plored fields and forests of knowledge. Not a single new thought or discovery in 
any branch of human investigation but sets the compass of the conscientious ex¬ 
plorer for new achievements and untrodden paths in new and unthought-of direc¬ 
tions. And so it is destined to be forever. This domain for scientific explora¬ 
tion can never be exhausted, as it reaches into the infinite. The further we 
extend our researches, the more new points of observation in the form of hitherto 
unknown principles and laws of the physical universe will be established, and the 
wider, and vaster, and grander will the view into still unexplored regions become. 

We make these introductory remarks from our own personal experience, and 
from our reflection upon the same during the last decade of years. Within that 
period of time w T e have seen a score or more of the most cherished and firmly es¬ 
tablished ideas and laws of physics fade away and become demonstrable fallacies in 
the simple light of new scientific researches and discoveries. Many of these laws 
and principles have stood for centuries as established scientific truths, and were 
considered as immovably correct and settled as were the demonstrated Problems of 
Euclid. Most of them had been taken for granted by former scientists, under false 
impressions, as the deceptive results of mere appearances in the contemplation of 
physical phenomena; and these false impressions, mixed with some truth, having 
been placed on record in some former text-book, later investigators have been con¬ 
tent to accept such conclusions as true, and not to disturb the smooth current of 
the stream of physical science by going back of such appearances to ascertain the 
real truth in the premises. Thus have most of the errors in science and philoso¬ 
phy crept stealthily upon the world, till, by a desperate resolve on the part of some 
reckless investigator, one and then another of these fallacious laws and principles 
of science have been throttled in their apparently safe retreats in the text-books, 
and forced nakedly into the light of truth. 

Ten years ago we became convinced, by a careful examination of the present 
teachings of physical science, that a vast amount of what was set forth in the text¬ 
books as demonstrated truth was but the reiteration of previous learned guesses 
which had become sacred from age, and were now regarded as scientific truths 
from the fact that great investigators had accepted them as such, and had passed 
them on to other generations with their approval, and sealed with their scientific 
benediction. 

Under the inspiration of this conviction, we began our investigations of the 
teachings of the text-books on physics, particularly as relates to the nature and 
character of the physical forces as manifested in the innumerable phenomena of 

1 From the February number of the Cosmopolitan. 
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the universe around us. We became convinced that upon this fundamental theme 
the entire scientific world was fearfully at sea; and so- radical did we regard the 
great misapprehension underlying the question of the nature of force, that we con¬ 
ceived, then and there, the absolute necessity of such a revolution in the whole 
range of physical investigation as would place the teachings of the schools upon an 
entirely new basis. 

It is needless to say, especially to those who have since that time followed us 
in our different publications, that this early conviction grew upon us with its 
growth, and expanded at every advanced turn in the investigations which followed, 
till finally, after a few years, we felt it our duty to the world to announce the Sub¬ 
stantial Philosophy as a system of rational belief, not only embracing the entire 
domain of natural and physical science, but extending also to that within the veil, 
and thereby placing the claims of religion itself beyond either the fear or the favor 
of materialism. 

Previous, however, to this culmination of the new departure in science, in the 
form of a broad, definitely outlined, and specifically formulated philosophy, we 
found ourself in the midst of a most formidable scientific warfare, which, for bit¬ 
terness and severity of attack and obstinacy of resistance, has had few if any equals 
in the history of scientific controversy. On the circulation of the “ Problem of 
Human Life/' containing the initial principles of these scientific departures from 
the beaten track of physical investigation, the news of its radical assaults and 
novel positions, so contrary to all the popular text-books of the times, soon spread 
to the colleges and schools of the country, where the old theories were held as 
almost sacred truth, and where they were taught to the young students with con¬ 
scientious scrupulosity. Naturally, such direct antagonism as this book contained 
to everything that was called science in physical philosophy—and some of it, un¬ 
fortunately, expressed in anything but conciliatory language, which we now sin¬ 
cerely regret—at once aroused the combativeness of many of the professors who did 
not wish their classes to suspect them guilty of erroneous teaching; and in less than 
a year from the first issue of that book, more than two score of the most critical 
professors of physics in the country had come to the defense of the old theories 
assailed, and in the most scathing manner had taken exception to both the matter 
and method of the radical attack. These attempted refutations of the new depart¬ 
ures were published in the local and various religious papers to which the different 
professors chanced to have access, copies of which were invariably sent to us, and 
sometimes many duplicates were sent by those who had read the book. We are 
pleased here to say, as a just tribute to proverbial editorial courtesy, that in nearly 
every case we were not only permitted, but in many instances solicited, to reply to 
these criticisms. As to the effectiveness of our answers, we have no definite means 
of judging, save the fact that they usually put an abrupt termination to the con¬ 
troversy in the respective papers involved. 

We must not, however, neglect to state here that there were many honorable 
exceptions among professors in the various colleges, as regards bitter opposition to 
the new views set forth in the “ Problem.” We can now, from memory, count on 
our fingers more than twenty of these teachers, of age and long experience as pro¬ 
fessors of physics, who became convinced that the old notions concerning the forces 
(as but modes of motion of material molecules) were entirely erroneous, and that 
the basic principles enunciated in the new volume which had fallen into their 
hands, and which were soon to be put forth as the foundation of the universal phi¬ 
losophy of Substantialism, were substantially correct, needing but slight modifica¬ 
tions in the details of some of their elaborations to make them completely revolu¬ 
tionary in their effects. These numerous indorsements, which reached us in rapid 
succession from different points of the compass, and which in many cases hailed 
with enthusiasm the new departures, proved an encouraging stand-off to the un¬ 
mitigated opposition and assaults of those who could see but one side to the ques¬ 
tions involved, and they were therefore quite unsparingly employed by us and our 
friends as equally authoritative weapons for silencing such opposition. 

This warfare on the one side and approval on the other continued almost una¬ 
bated for three or four years, using only the local papers of the various vicinities 
in which the disputants lived as the mediums for presenting to the public both 
sides of the controversy; until finally a spontaneous demand imperatively shaped 
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itself—that the author of this revolutionary crusade against modern scholasticism 
should have a medium of his own through which to meet all comers, and thus 
more, completely and elaborately to unfold and defend the new departures from the 
teachings of the schools than was possible to be effected through the volunteer 
space extended to him in the various newspapers. The result was, The Micro¬ 
cosm was commenced, and, before the first year had closed, it had attained a cir¬ 
culation of nearly twenty thousand copies, thus furnishing ample opportunity for 
introducing into its pages and extendedly discussing all phases of physical science 
which bordered on the questions raised bv, or in any way involved in, the general 
scope and meaning of the Substantial Philosophy. 

Up to that time the clergy of the different churches had stood comparatively 
aloof from taking sides on the great questions apparently inseparable from Sub- 
stantialism, not being sure as to the religious tendency of these radical attacks 
upon the modern science of the schools. A few of them, however, had shown the 
patience, perseverance, and fairness of investigating further into the new principles 
than their brethren generall} - —had been willing to read—and these impartial ex¬ 
aminers wrote to us the most enthusiastic letters of indorsement, many of which 
were printed in The Microcosm, declaring the belief of the writers that the true 
key had at last been discovered for the annihilation of materialistic infidelity, and 
the demonstration of the immortality of man alone from the scientific revelations 
of Nature herself. These unqualified commendations by the few who had read care¬ 
fully for themselves the bitterly criticised book, gave courage and hope to others 
to commence a vigorous investigation of the new philosophy, thereby to know of a 
surety whether these things were so. • 

A few of the religious press, in the meantime, in different sections of the 
country, hearing of the new departures, sent for copies of the “ Problem." The 
result was that reviews and indorsements were forthcoming, the like of which, for 
unrestrained enthusiasm, was never before read concerning any book on a similar 
subject. Hundreds of these notices have been collected as a veritable curiosity, in 
that time, of literary composition. These volunteer advertisements of the book 
proved to be so effective that it led to the sale of not less than 59,000 copies up to 
the present writing, an event of the kind without a parallel for that class of work 
—all because the principles of the philosophy which it foreshadowed, and in part 
outlined, were what the human soul craves as the absolute antidote to the materi¬ 
alistic tendencies of this age. 

These press notices opportunely turned the tide with the clergy—all, at least, 
who were not too prejudiced to read anything which militated against the scho¬ 
lastic doctrines of science as taught in the various Christian colleges in the land. 
Such ministers felt sure, even without reading the book, that no new departure in 
physics could be correct in principle or logic which assailed science and philosophy 
as taught in these religious colleges and universities, since it appeared to them 
vastly more probable and rational, on the law of chances, that such educational in¬ 
stitutions, with the most learned and cultured divines and scholars in the Church 
at their heads, must be correct, rather than the sudden announcement of new dis¬ 
coveries by an unknown investigator, who comes without even a credential or in¬ 
dorsement from any recognized seat of learning either in this country or in Europe. 

But on the other hand, thousands of equally educated clergymen who had less 
respect for hoary authority m science or even in religion than they had for their 
own matured convictions and veneration for absolute truth, after thorough exam¬ 
ination of all the facts and arguments in the premises, deliberately resolved that 
the principles of Substantial ism foreshadowed in the “ Problem " and elaborated 
thereafter, were founded m the laws of eternal truth, and that they were so cor¬ 
related to the principles of all true religion, that even Christianity itself cannot 
afford to be without the overwhelming arguments furnished by Substantialism from 
the secret archives of nature in direct opposition to every form of materialistic 
philosophy. And so fully convinced have become many of the ablest divines, of 
different religious denominations, of the general correctness of these new princi¬ 
ples of science, that they do not hesitate to risk their reputation in the world and 
their standing in the Church on the final acceptance and triumph of the Substantial 
Philosophy as a system of religio-scientific doctrine. 

Ministers who have thus accepted the new philosophy, as well as scientific pro- 
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fessors and teachers, are rapidly increasing in numbers, till it is now claimed by 
leading and well-informed Substantialists—as the adherents of the doctrine are 
called—that there are already more than 25,000 firm believers in its substantial 
scientific principles. This unprecedented spread of a revolutionary departure from 
the beaten paths of science surely must have its meaning more deeply seated than 
can be accounted for by any ordinary or fortuitous causes incident to the world's 
scientific reformations." Its adherents believe in its principles most thoroughly, 
and have no hesitation in avowing their convictions that Substantial ism has come 
to stay; and so strong is the bond of brotherhood which unites them upon the 
broad principles of this philosophy, that mere matters of opinion upon outside 
issues, or even theological tenets, have no disturbing influence whatever among 
those who have become rooted and grounded in the faith of Substantialism. So 
fortifying also is this doctrine when fully accepted by an already intelligent mind, 
that a feeling of invincibility at once pervades it, so deeply laid in the solid cement 
of truth are its fundamental laws: and then again so rationally and scientifically 
do these laws interpret every natural mystery, explain the phenomena of the invis¬ 
ible forces around 11 s, and solve the otherwise inscrutable problems of physical sci¬ 
ence, that an advanced substantialist has no more trouble in viewing mentally the 
most secret processes going on in the chemical laboratory, or following the in¬ 
tangible play of the attractions and repulsions of magnetic or electric bodies, than 
would the skilled architect have in watching the developing structure of an edifice 
being reared according to his own outlined plans and delineations. And still, so 
essential do the adherents of Substantialism regard these scientific laws and princi¬ 
ples for unfolding the mysteries of nature, that they would as soon now attempt to 
explain the motions of the heavenly bodies without calling to their aid the Coperni- 
can system of astronomy, as to undertake an intelligible explanation of the opera¬ 
tions and correlations of the physical forces without the light shed upon that 
subject by the Substantial Philosophy. 

The article here presented as introductory to a series of twelve consecutive 
papers on the subject named, may seem to readers uninitiated into the principles 
of the new philosophy as prematurely boastful 111 the tone and manner of its pres¬ 
entation, since up to this point it contains no explanation whatever of the ele¬ 
mentary principles of Substantialism, nor even an allusion as to how it is claimed 
that this philosophy successfully explains natural phenomena, and thereby meets 
and overturns the conclusions of the materialist: that the soul is but a figment of 
poetic fancy; that the existence of God is but a myth; and that death, of neces¬ 
sity, ends all. We admit the apparent justice of the conclusion thus intimated; 
but then we beg of the reader to bear in mind that the plot of Substantialism is an 
immense and somewhat complex affair; that this is but the opening chapter in a 
continued story; and that we did not aim in this number to tQueh upon even cne 
of the principles or laws of the philosophy itself, but merely to enlist the curiosity 
and interest of the reader by the statement of these preliminary facts and circum¬ 
stances, so that the principles and laws themselves, when they shall come to be 
presented, as they will be in subsequent numbers, may be the more likely to com¬ 
mand a critical and judicial reading. 

We have for years been writing upon the discoveries, facts, and principles of 
this new philosophy, and upon questions and difficulties having a collateral bear¬ 
ing upon the same subject, until a number of large volumes is the result; and yet, 
so simple is it, that we could state clearly every law and principle of the Substan¬ 
tial Philosophy in a single page of this magazine, and make it so plain that an in¬ 
telligent and unbiased reader might easily acquire a knowledge of its peculiar 
tenets in half an hour. But such a synoptical condensation would fall far short 
of the absolute necessities of the present status of scientific and philosophical dis¬ 
cussion. 

It is no exaggeration to assert that scores of collateral questions and scientific 
themes, involving innumerable problems in physics of a most intricate nature, are 
so intimately related to, and blended with, the elementary principles of Substan- 
tialisrn, that any brief statement would fall vastly short of giving satisfaction to 
one who might wish to obtain a broader acquaintance with this subject. We ex¬ 
pect, therefore, after this preliminary lesson, to proceed with a series of carefully 
prepared expositions of the physical laws and principles of science involve?, and 
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which will be necessary to a full understanding of the new philosophy as here pref¬ 
aced. We expect, also, as a necessary part of such expositions, to meet and an¬ 
swer any objection which would naturally occur to the mind of an old-school inves¬ 
tigator in these departments of physical science. 

Such objections, which spontaneously arise in the mind of one who has taught 
science according to the text-books, and who has had no opportunity of knowing 
how easily they are disposed of by the Substantial Philosophy, are so numerous 
and far-reaching, and present such varied phases of physical philosophy, that they 
have required untold patience on the part of those who have had the labor of 
formulating these revolutionary principles to properly present them. Such diffi¬ 
culties not only require patience to unfold and analyze them, but they will need 
an absolute desire for scientific truth on the part of those who would profit by 
such patient analysis. Although we have given our best energies during the past 
four or five years of The Microcosm £o meeting and explaining these very objec¬ 
tions, yet it is not at all to be expected that new readers, who perhaps have never 
before heard of the Substantial Philosophy, should be aware of the manner of an¬ 
swering them. These papers, therefore, will amply supply such a want; and to 
all who desire the truth in science, for its own sake—let it cut where it will—we 
promise a philosophical treat, if they will study carefully this series of papers to 
the end of the volume. And we do not hesitate to predict that the vast majority 
of those who shall thus read, with an unbiased singleness of purpose, the argu¬ 
ments w r e shall have the honor of presenting, will close the series with the convic¬ 
tion that the Substantial Philosophy is substantially true. 


A NEW NUT FOE WAVE-THEORISTS TO CRACK. 


BY H. F. HAWKIHS, ESQ. 

Sound is produced by mechanical force. According to the undulatory theory, 
and as all agree, since it takes force to start the sounding body to vibrating, the 
vibrating body strikes the particles of air in contact with it and sets them in 
motion; these act upon the next, and so on to the limits of audibility, according 
to the theory. If this be true, it is clear that the sound-producing force must fol¬ 
low the same law as all the other mechanical forces of the universe. There must 
be a constant ratio existing between the force employed and the work to be done 
or resistance to be overcome. 

To illustrate: If two men can lift 1000 pounds, four men can lift 2000 pounds, 
and one man 500. Now let us apply this law to the wave-theory of sound, and 
show that there is no relative proportion existing between the force employed and 
the work claimed to be done by it, and also that it destroys the theory altogether. 
The force used is the sounding body (by its vibrations); and since the motion of the 
air is the veritable sound itself, or cause of sound, it follows that setting the air in 
motion from the center of disturbance to the limit of audibility is the work done . 
Suppose a fire had broken out in your city. A fireman lays hold of an engine and 
proceeds to haul it along the street, but can only proceed at the rate of ten feet in 
a minute; two, four, or six other men come to his assistance, and the engine is 
carried along at a run. A train of cars must be moved, and one locomotive can 
scarcely start it, but hitch on two or three and the train moves off at the rate of 
forty miles per hour. But the firemen desire to sound an alarm, and ring a bell 
that can be heard for half a mile. In this case the force used is the vibration of 
the bell , and the work to be done is to set the air in motion contained in a hemisphere 
having a radius of half a mile . This it actually does, according to the wave-theory 
of sound, and the motion is transferred from particle to particle of air throughout 
this hemisphere at the uniform rate of 1120 feet per second from the start to the 
limit of audibility . Being anxious to spread the alarm as quickly as possible, the 
firemen ring six bells of the same size as the first, at the same place and at the 
same time. Now, the work to be done is the same as when one bell was sounded, 
and the force used is six times as great; but behold, the sound still travels at the 
original rate of 1120 feet per second. The additional force used had no additional 
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effect, ns in the case of the engine and the train of cars. The proportion of cause 
to effect fails. 

Again. When we sound a bell the force employed is its vibrations, and the 
first shell of air set in motion, say with a radius of one foot, is tlio work to be 
done. Tins is done, according to the wave-theory, at the rate of 1120 feet per 
second—no more nor no less—since the rate of travel is uniformly 1120 feet per 
second from first to last. The force has, therefore, exerted its full strength on the 
first shell and produced the air-motion at said rate, and this rate cannot possibly 
be increased, no matter what the force used. Now, according to all the known 
laws of mechanics, if it takes a given force a certain time to accomplish a certain 
amount of work, it ought to take the same force four times as long to do four times 
the amount of work. Now, our bell set the first shell of air in motion in the -V T 
of a second. The sound now passes into the second shell with a radius of two feet, 
and proceeds to set it in motion like the fifcst. The force used here is the same 
that produced the motion in the first shell (provided none was lost by the work 
already done), but the work to be done is four times as great. Since “ sound in¬ 
tensity decreases as the square of the distance,” etc., it follows that the force em¬ 
ployed to do the work in the second shell is relatively only one-fourth as great as 
in the first, and ought to require four times as long to do the work. Hence, the 
rate of sound velocity through the second shell should be only 280 feet per second, 
and in the third shell 1244 f eet per second. The fact is, however, that if we en¬ 
large the sphere, or shell of air, untij its radius becomes half a mile, containing 
thousands of times as much air as the first, and thousands of times as much work 
to be done, yet the same force (certainly no more) sets this in motion as quickly as 
it did the first shell. If there is such a principle as this in mechanics, it is Inch 
time men knew it, and some wave-theorist ought to demonstrate it. 

Now, if the premises and conclusions above set forth are correct, and if sound 
intensity decreases as the square of the distance, on account of the second shell con¬ 
taining four times as much air as the first, it follows as a necessity that the sound- 
producing force is relatively weakened in respect to the work to be done. The 
above law must hold good whatever distance be assumed for the radius of the first 
sphere of air. Instead of taking a foot, let us assume an indefinitely small radius, 
say one-tenth or one-thousandth of an inch, and I assert there would be, and could 
be, no sound beyond the first assumed shell of air, be that ever so small. Since we 
know of no sound with a less velocity than 1120 feet per second, we are justified in 
assuming that any less velocity would not produce sound. Hence, there would be 
no sound beyond the first infinitesimal shell of air, for want of sufficient velocity. 
The sounding body would have to be placed inside the ear, in direct contact with 
the auditory nerve, before that organ could ever be brought within the raime of 
audibility. 

There are several other considerations that might be urged, and I might also 
go on to show how the problem of the uniform velocity of sound is explainable ac¬ 
cording to the Substantial Philosophy, but space will not permit. 


“SCIENCE FALSELY SO CALLED.” 


BY REV. T. WILLISTON, M. A. 


In penning the above words Paul doubtless had his eye on certain beginnings 
of what was afterward termed Gnosticism—on theological errors then beginning to 
prevail, the authors of which assumed to be endowed with superior knowledge. 
But these words arc so applicable to, and so well indicate and describe, certain 
facts with which wc arc now conversant, that they seem to have had a prospective 
reference, and to have been uttered prophetically. Paul would seem to have been 
prophetically aware that in the distant future, no less than then, Christianity 
would encounter opposition under the guise of scientific research or philosophical 
inquiry; that under the name of genuine science theories and hypotheses would be 
propounded which some—the superficial and godless—would" eagerly accept as 
being in their view a triumphant refutation of the Bible, or as giving parts of it 
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at least, a fatal stab. Tt was not knowledge (gnosis) or science in the true sense of 
those words that Paul was afraid of, or that he would have Timothy guard against. 
He very well knew that knowing a tiling to be true and merely conjecturing it to 
be so, are widely different; and knowing that the material world and the Script¬ 
ures are the production of the same divine Author, he was sure that between true 
science and the Bible there could be no possible antagonism. The word science 
carries with it the idea of certain knowledge. It supposes that the thing affirmed 
to be true is susceptible of demonstration, or is so obviously true that its truth can¬ 
not be disputed. Experience has taught us, moreover, that in the progress of sci¬ 
entific investigation many things have for a time been accepted as scientific truths, 
which have subsequently proved to be ingenious hypotheses merely. Erroneous 
and intrinsically absurd as it was, the Ptolemaic theory of the universe was for 
some 1400 years the accepted astronomical science, so to speak, of the civilized 
world; and it is but 244 years since Galileo, for the awful heresy of adopting and 
advocating the Copernican system, and affirming that the earth revolved, was com¬ 
pelled to kneel before the assembled monks m Koine, and with hand on the Bible, 
say (in Latin): “With heart sincere and faith unfeigned, I abjure, rail at, and 
abominate the above-named errors and heresies”! And yet the system which Gal¬ 
ileo was thus made to verbally renounce—not mentally—is demonstrably true, and 
is science in the true sense of that word, while the systems of Ptolemy, Tycho 
Brahe, and Descartes were, at best, but scientific conjectures. 

From Newton’s time up to within less than a century, the emanation or cor¬ 
puscular theory respecting light, taught as it was by that prince of philosophers, 
was almost universally believed to be a scientific verity, and every scholar in optics 
was made to believe that vision was ascribable to a ceaseless emission of luminifer¬ 
ous matter from the sun and other luminous bodies, and the striking of this mat¬ 
ter against our visual organs. Every day our eyes were cannonaded with these 
solar balls that had an immense distance to go, and that moved with terrific ve¬ 
locity; and all that saved us from having those delicate organs riddled and put out, 
was the almost infinitesimal smallness of the balls! How Father Sol managed to 
repair the waste that this constant and long-continued cannonading must have 
made, or how, in other words, he kept himself from getting out of ammunition, 
was a wonder which we tyros in science were left to explain as best we could. Ah, 
how powerless was even Newton’s great name to perpetuate this long-believed cor¬ 
puscular theory of light and vision. And how refreshing it was, both to eyes and 
mind—through the aid, first of Descartes, and then of Huygens, Euler, Young, 
and others—to have the theory of undulation take the place of the corpuscular, or 
Newtonian, hypothesis. 

From such well-known facts as the foregoing it is obvious that what passes for 
a scientific truth at one period subsequent investigation may cause to become an 
exploded theory. And the lesson we are taught is, that as “all is not gold that 
glitters,” so all is not science that assumes the name, wears the aspect, or employs 
the dialect of science. We are taught, too, that in science as well as religion we 
are to “prove all things,” and “hold fast ” only “ that which is good;” that skep¬ 
tics will do well not to clutch too hastily the various atheistic or anti-biblical theo¬ 
ries and speculations that are put forth in the name of science, “lest haply” the 
time may come when “all that behold shall begin to mock,” exclaiming: “Spuri¬ 
ous science! science falsely so called! These skeptical theorizers began to build 
and were not able to finish!” Dear Mr. Prussing, not quite so fast. If it be true, 
as you say (see the Evangelist of July 12th, first column of the eighth page), that 
“ that man is a fool who does not knoiv that the discoveries of modern science 
have utterly exploded all the teachings of the Bible,” then it is certain that the 
fools outnumber the sapient few a thousand to one; and it greatly consoles one of 
the fools to find himself on the side that is numerically far the strongest. But since 
it is mortifying, after all, to be a fool and always remain one, will you not, dear 
Mr. Prussing, become my teacher and tell me how I may “ know ”—not surmise, 
nor conjecture, nor opine, but know —“that the discoveries of modern science have 
utterly exploded all the teachings of the Bible”? Since without being sure of this 
I must remain a fool, please commiserate my ignorance and put me in possession 
of all the scientific facts and demonstrations"whereby the Bible and its teachings 
are “ utterly exploded.” Meanwhile, and before the demonstrations come that are 
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to annihilate the Bible and all my reverence for it, let me inquire of you, as one 
familiar, of course, with the Scriptures, and skilled in biblical exposition, the 
meaning of this very paradoxical passage, lately met with in the exploded old Book: 
“ If any man among you seem to be wise in this world, let him become a fool, that 
he may be wise.” The meaning also of this: “ Professing themselves to be wise, 
they became fools.” And of this: “He that sitteth in the heavens shall laugh; 
the Lord shall have them in derision.” 


REMARKS ON THE FOREGOING BY THE EDITOR. 

The above able and very interesting paper which we print from the pen of our 
esteemed contributor. Rev. Mr. Williston, was written before he had read the 
“ Problem of Human Life” or The Microcosm. But for this fact, most probably 
his second paragraph, concerning Newton's corpuscular theory, might have been 
differently worded, or at least might have contained some additional matter by 
which a different light would have been thrown on this whole question, and our 
good friend would not have been left so much in the dark on the theory of light. 

Newton's corpuscular view, or his “emission theory,” as it was usually called, 
which taught that light consists of material particles emanating from the sun, 
and entering our eyes at a velocity of nearly 200,000 miles a second, is certainly 
one of the most irrational theories of science ever entertained by a philosophical 
mind. To suppose that material particles, however small, could enter the eye at 
such enormous velocity without impairing so delicate and sensitive an organ is, to 
say the least, to exhibit a degree of mental weakness wholly incompatible with 
sound philosophical thinking; and that Newton could ever have entertained such 
a conception of light is one of the marvelous incidents of his scientific career 
which tends greatly to discredit his real and most valuable achievements. 

Had he chanced to think of the classification of all physical substances into 
material and immaterial entities, which was first announced to the world in the Sub¬ 
stantial Philosophy, all his difficulties about material light particles, as well as all 
necessity for Huygens' undulatory theory of ether , would have been obviated. His 
supposed corpuscles of light, instead of being material substance, would have been 
transformed into immaterial substance, analogous to other immaterial but substan¬ 
tial forces, such as magnetism, electricity, heat, gravity, etc. With such a trans¬ 
formation there could at once have been had an explanation of the wonderful mys¬ 
tery involved in the passage of light through diamond, the hardest of all crystals, 
as freely as through air—a fact which is totally inconceivable on the hypothesis of 
light being material particles. 

Is it possible that Newton could have believed that magnetism, had it been 
constituted of actual material corpuscles, could pass through sheets of glass as if 
nothing intervened, and seize a piece of iron on the opposite side, lifting it bodily 
against the force of gravity? He never ventured to assert such an unphilosophieal 
doctrine about magnetic rays, though it would have been no more absurd than 
what he did teach as to the material nature of light corpuscles and their free pas¬ 
sage through glass. His views of magnetism were, no doubt, like those of a former 
contributor to The Microcosm, who now holds, in opposition to Substantialism, 
and for reasons best known to himself, that magnetic force, which thus reaches 
out through impervious sheets of glass and lifts iron bars, is only the “ active prop- 
erty of the magnet”! If this was Newton's view of magnetism, why did he not 
consistently claim that light was an “ active property ” of the sun, which produces 
phenomena ninety-five million miles away from the body to which, as a property, 
it necessarily inheres and is confined? 

One word more here upon this important distinction, as there may never be a 
better time or place for it. The sun possesses a luminous property; but that is by 
no means the light -force which such property permits to emanate for millions of miles 
away from the sun. The dynamo apparatus also possesses an electrical property; 
but this is very different from the electric force which such property allows tiie 
apparatus to transmit over a wire. The boll possesses a sonorous property; but 
this is by no means the sonorous force or the sound which such property permits 
to emanate for miles distant when the bell is struck and its peculiar property is 
thereby taken advantage of. The man who, from splenetic opposition to Substan- 
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tialism or incapacity to grasp so simple a truth as here set forth, cannot see that 
the magnetic property of a steel magnet is not the magnetic force which that prop¬ 
erty allows to go forth and lift a mass of iron at a distance, ought immediately to 
imitate the ascidian and fasten himself permanently to some neighboring rock, as 
a token that his “active property” of progressiveness has come to an untimely 
end. 

But what did Huygens propose, and what did Newton finally accept, as a 
substitute for the impracticable material particles which so endangered human 
eves? Was either of them fortunate enough to strike the happy mean of an im¬ 
material physical substance that can act independently of all material conditions? 
Not a bit of it. They invented and accepted as a substitute for material light- 
particles an all-pervading material ether , having, as Prof. Tyndall declares, “ the 
property of inertia ” as well as that of a “ jelly,” and as Sir AVm. Thomson said in 
his lecture in Philadelphia a year ago last October: 

«I am afraid that, after all, 1 have left you a little in doubt as to what this 
luminiferous ether really is. It is matter, millions of times less dense than the air, 
but possessing the most prodigious rigidity in comparison to its density . This 
luminiferous ether is an elastic solid. It has the rigidity and elasticity of a solid, 
etc. 

These scientists, then, teach that this “rigid,” “solid” “matter (lashes in 
waves into our eyes with the velocity previously named, of nearly 200,000 miles a 
second, and at the prodigious rate of 099,000,000,000,000 impacts a second, and 
all, too, without our feeling anything “solid” touching our eyeballs. A pretty 
substitute this for Newton’s corpuscular emissions, by which to avoid putting out 
our eyes! If a more stupendous philosophical fallacy than here set forth was ever 
framed into a scientific hypothesis, we are not aware of its publication. 

We believe that our venerable and excellent friend Williston, when he comes 
to know what kind of a theory Huygens did really substitute for Newtons mate* 
rial light-particles, will revise his estimate of that champion monstrosity of this 
a <r e , and select a better illustration for his otherwise masterly argument against 
“ science falsely so called.” Should he need any assistance in obtaining such illus* 
trations, let him call on the Substantial Philosophy, at 23 Park Row. 


HOW CAN GOD BE EVERYWHERE AT THE SAME TIME? FROM 
A SCIENTIFIC STANDPOINT. 


BY PROF. G. R. HAND, A. M. 


From a scientific and materialistic standpoint, the above question is often pro¬ 
pounded. Indeed, it is a legitimate offspring of materialism. For, from that 
standpoint, the idea of an intelligent, substantial entity, empowered with ubiquity, 
must appear somewhat nebulous, though clearly recognized from a Scriptural 

view. . , , , . , * . 

The Psalmist says: “ Whither shall I go from thy spirit? or whither shall 1 
flee from thy presence? If I ascend up into heaven, thou art there; if I make my 
bed in hell, behold, thou art there. If I take the wings of the morning, and 
dwell in the uttermost parts of the sea, even there shall thy hand lead me, and thy 
right hand shall hold me.”—Psalm cxxxix. 7-10. . 

When the woman at the well suggested the Samaritan idea that Mt. Genzim 
was the place to worship God, in contradistinction to the Jewish idea that Je¬ 
rusalem was the proper place, Jesus announced the ubiquity of God, by saying that 
the time was coming when it would not be necessary to go to either place to wor¬ 
ship God, for “ God is a spirit.”—Jno. iv. 24. 

With this divinely-announced proposition, we now step into the fields ot sci¬ 
ence, for illustrations, and meet the skeptical scientist on his own grounds. 

1. Entomology.— We take our stand, if you please, in close proximity to a 
colony of ants, and watch the movements of these diminutive insects as they march 
in regular order, and perform their work as systematically as if under the guidance 
of some intelligent superintendence. We take in all their operations at a glance. 
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But imagine the discussion of these insects, as a little ant, who has passed bv and 
seen you, reports that a living being is standing over there, so large that he can 
see all of us at once, and see what we all are doing. A little ant steps up and says- 
“ You can’t make me believe that. We can see only a short distance, and I can’t 
believe a living being exists large enough to see us all at once.” This is only a 
little skeptical ant, and perhaps you pity him. But we let him pass. 

2. Animalcula.— We next visit the animalcnla in a glass of water. One 
drop of this clear water, placed in the focus of a jet of light, in the oxy-hydrogen 
microscope, will cast upon a screen in view of an audience, its shadow, some fif¬ 
teen or twenty feet in diameter, in which arc the shadows of the living and mov¬ 
ing ammalcula, of all sizes, ranging from the size of a full-grown hog down to the 
point of merging into invisibility; and these swimming around and chasing each 
other, and, with tusks and claws, engaging in deadly conflict. 

Now, suppose that little ant comes to the tumbler for a drink, and, falling in 
is struggling on the surface of the water. We ensmall ourselves and go down into 
the glass of watei to listen to the discussions of the aiiiinalcuhi, as they look up in 
astonishment at the efforts of the ant to release itself from its predicament. One 
suggests that it is a thundercloud stranded. Another ventures to call attention to 
its actions, so like a living animal. One little fellow says he can’t accept that, as 
we cannot conceive of a living being so much larger than we are! Here we have 
another skeptic, and the subject of skepticism is the magnitude of our former lit¬ 
tle skeptic, the ant. 

3. The Solar System.— Even skeptical scientists admit that the sun—the 
center of the solar system—reaches out its powerful arm and holds the planets in 
their orbits; and that the last discovered planet, Neptune, that runs upon the 
outside track to “ hum the wild, eternal bass in Nature’s anthem,” at a distance of 
twenty-eight hundred and fifty millions of miles, in a period of one hundred and 
sixty-five years, shapes its orbit by the influence of that same far-distant sun. 
How can the sun be everywhere? 

4. '1 he Sidereal Heavens. —We turn the great glassy eye of the telescope 
toward the starry heavens, and as we steadily apply increasing magnifying power, 
and probe the depths of the heavens, new stars respond to the call and present 
themselves in the field of vision, till we seem to have arrived at the frontier re¬ 
gions of the illimitable. Here astronomers admit that each fixed star is the center 
of a stellar system, as our sun is the center of the solar system. 

Then they claim to have demonstrated that our sun, with its retinue of worlds 
in its train, is revolving around some great far-distant center, in an orbit, the 
cycles of which are yet among the undeveloped secrets of eternity. All this ad¬ 
mitted, and yet skepticism in regard to God is strangely crowded into the same 
mind! 

5. Hydrostatics.— To draw an illustration from hydrostatics, we will con¬ 
struct a box one foot square inside and one thousand feet long, fill it with water, 
and fasten down the lid. I make an aperture at each end of the box in the lid.’ 
As I press down upon the water at this end of the box, you, standing at the other 
end, may feel the same force of upward pressure in the aperture there. I fill a 
tube inserted in one aperture, to any given height, and the water will instantly 
rise to the same height in the tube inserted in the other aperture, though a 
thousand feet from me. I make any number of apertures between the two ex¬ 
tremities of the box, and the pressure upon the water in one aperture will be in¬ 
stantly felt at all the apertures. 

b. Pneumatics. For illustration, suppose the evlinder of an air-pump will 
contain just one-tenth as much air as the receiver. Then at one motion of the 
piston one-tenth of the air will be exhausted from the receiver, but the remaining 
nine-tenths will expand and fill the entire space in the receiver; one more motion 
of the piston will remove one-tenth of what was left, but the remainder again ex¬ 
pands and fills the whole space. Continue the process till an approximate vacuum 
is produced, and the last particle of air remaining will still fill the entire space of 
the receiver. 1 

7. Attenuation of Matter.— We now return to our hydrostatic box and 
take off the lid and let all the water out. I will now fill the box five times with 
different kinds of material, without emptying it, and then send another substance 
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through from end to end, without any impediment from the already five-fold oc¬ 
cupancy. 

(1.) From a pyramid of material, the elements of which are four inches in 
diameter—metallic cannon-balls—I first fill the box. As the balls are four inches 
in diameter, and the box one foot square inside, three balls will just reach across, 
and three rows fill to the top, nine balls, then three such layers, or twenty-seven 
balls, will just fill a cubic foot; and as the box is a thousand feet long, it will hold 
just twenty-seven thousand balls, and not one more. 

(2.) Yext, from a pile of material of smaller elements, bullets, I fill the box, 
and the bullets fall in and fill the spaces between the cannon-balls. 

(3.) I now fill the box with small shot, which fill the interstices among the 
bullets. 

(4.) I then pour in finely pulverized sand, which permeates the spaces amongst 
the shot. 

(5.) Finally, I fill the box with water, fasten down the lid, and perform again 
the above-mentioned experiments in hydrostatics. 

(G.) With the box thus five times filled, I insert the end of a wire into the 
central ball in each end of the box, and connect the other ends of the wires with 
the positive and negative poles of a galvanic battery, or, still better, with a heavily 
charged Leyden jar. On applying the discharger, a charge of electricity goes 
dashing through the entire length of the box, regardless of the five-fold occupancy 
of the space, and returns to the jar, equalizing the distribution and restoring the 
equilibrium of the electric fluid stored in the tin-foil. 

I have introduced material substances successively more and more attenuated, 
till fin id and aeriform elements have been manipulated. Then, standing almost 
upon the verge of material substance, and looking across the chasm, if chasm there 
be, to the hither verge of immaterial substance, 1 invite a substantial entity from 
the immaterial host to come forth, and he leaps from his hidden ambush with a 
stately bound that sets at defiance and tramples under foot all grosser materialistic 
obstacles. 

8. Electrical Experiments. —Passing the invisible line between attenuated 
matter and immaterial substance, we pause to pay our respects to electricity. Before 
a large audience in a public hall the lecturer lias his battery and Leyden jar. He 
invites the ladies and gentlemen to form a line around the room, by taking hold of 
each other’s hands, and connects the two ends of the circle with the battery or jar. 
You watch the result. You see not the invisible current, but you see its effects. 
If the batteiy, you see them trembling as if convulsed by some irresistible power. 
If the Leyden jar, you see an instantaneous and simultaneous convulsive jerking 
of the elbows all around the circle. Here is an invisible power, before which all 
the potencies of matter turn pale and sink into imbecility. 

9. Electric Telegraph. —When Franklin had lassoed the lightning steed, 
it remained for Morse to harness it to the telegraph with wire and battery, and bid 
the lightning speak. And now if you desire intelligence from distant climes, you 
have but to tell it. to the lightning and it answers back. 

10. The Train-Dispatcher. —All along the line of the railroad are trains 
going, returning, or side-tracked, and yet the train-dispatcher knows, at every 
hour of the day or night, where each train is, though hundreds of miles away. 
The conductor of that train on the side-track, having lost the right of way, is not 
at liberty to start without orders from the train-dispatcher. Is a bridge broken 
down, or an obstruction on the track? the train-dispatcher receives and distributes 
the intelligence all along the line, and conductors of trains are all warned of the 
danger. The conductor who would disregard that warning, though placed on 
record at each station, would be deemed culpable. Thus the train-dispatcher 
holds the lives of thousands of human beings in his hands, and warns them of the 
danger that awaits the further pursuance of their course. 

But he also has it in his power to plan their destruction, should he will to do 
so. He can order a train, at a certain station awaiting orders, to roll out and 
make the next station in a given time, knowing that it will collide with an ap¬ 
proaching train, in rounding a dangerous point on a steep mountain-side, where 
the collision will inevitably hurl both trains down the precipice into the yawning 
depths, sending hundreds of passengers in a moment into eternity. 
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The train-dispatcher who, through electricity, becomes so ubiquitous, is only 
a human being. And cannot God, the great train-dispatcher of the universe, 
through the divine spirit—an immaterial substantial entity—warn us of the danger 
in pursuing a certain course, and the salvation from that danger to be found in an¬ 
other course? Having seen the attenuation of matter, and the superior power of a 
still more sublimated substantial entity, electricity—to which may be added mag¬ 
netism, attraction, cohesion, gravitation, heat, light, sound, etc.—can we not con¬ 
ceive of an all-pervading spirit superior to all these, rising above, guiding, and 
controlling them all? This brings us back to the starting point, or primary prop : 
osition that “ God is a spirit.” 

The skeptical scientist believes all the wonders I have presented in the pre¬ 
ceding illustrations from the sciences—and it requires as much credulity to believe 
these as to believe in a God. Indeed, it is more reasonable to believe in an all- 
pervading substantial entity, an intelligent vital superintending spirit, the creator 
and ruler of all, than to believe that all these wonderful phenomena are harmoni¬ 
ously manipulated by chance, or the blind potencies of inanimate matter. In the 
light of revelation and science, teleology beams forth in all the works of creation, 
proclaiming God everywhere. 


LIFE AND THE BIOPLAST. 


BY REY. JOS. S. VAX DTKE, D. D. 


III. 

A few concessions have been made by our opponents, as follows: 

1. “ The phenomena which living things present have no parallel in the ma¬ 
terial world.”—Prof. T. H. Huxley, “Encyc. Brit. Biology.” 

2. “ The increase of size which constitutes growth is the result of a process of 
molecular intussusception, and therefore differs altogether from the process of 
growth by accretion.”—(Idem.) 

3. Any and every mechanical theory of life finds a very serious obstacle in 
the genesis and continuance of self-consciousness. This is conceded by Huxley, 
Tyndall, Spencer, Haeckel, Bain—indeed, by nearly all the advocates of the mo¬ 
lecular hypothesis, some even acknowledging that it is an obstacle that has not 
been surmounted, and is seemingly insurmountable. Undisputed. 

4. The bioplasts which produce nerve cannot be constrained either by forces 
resident in the body or by external influences to produce muscle. Each set per¬ 
forms the work for which it was seemingly designed, and no other work. Though 
they are apparently precisely the same, in plant and in animal, in muscle and in 
brain, the results of their labors are entirely different. This is conceded by all. 

5. Bioplasts, though very near each other, never interfere with each other’s 
growth, and never coalesce. Conceded. 

6. The several sets of bioplasts, each independent of the other, produce, as a 
joint result of their labors, a complicated network of muscles, tendons, nerves, etc. 
This result, not alone in its individual parts but in its totality, evinces design. 
Undisputed. 

7. “All that is at present known tends to the conclusion that no cell has 
arisen otherwise than by becoming separated from the protoplasm of a pre-exist¬ 
ing cell; whence the aphorism 4 omnis cellula e cellula.’”—Prof. Huxley, “Encyc. 
Brit. Biology.” 

8. “Substances which are appropriated by one form of bioplasts will act as 
poison on another.” This is asserted by Dr/Beale, and is unchallenged by his 
opponents. 

9. “The chasm between the living and the not living the present state of 
knowledge cannot bridge.”—Prof. Huxley, “Encyc. Brit. Biology.” 

May we not, from these concessions alone—others might be added—construct 
an argument sufficiently powerful to overthrow the mechanical theory? If “the 
phenomena which living things present have no parallel in the mineral world,” is 
it legitimate to assert that life is molecular arrangement? The assertion, unsup- 
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ported by proof, is a pure assumption, seemingly. To assert that because matter 
under different forms may have different properties, therefore, when its molecules 
are arranged in a particular way by “ ordinary forces,” life is one of its properties, 
seems considerably like a pctitio principii. That inertia is one of the properties 
of matter science has proved. That mobility is a property of air can be established. 
That expansibility is a property of gas is susceptible of proof. Has it been proved 
that life is a property of matter, provided its atoms are arranged in certain ways? 
No. It has been assumed to be, merely because matter assumes new properties 
when new combinations are effected. 

Moreover, if we are to accept the statements of certain scientists, we are under 
the necessity of regarding bioplasm, Dr. Lionel S. Beale assures us, as “ hard and 
soft, solid and liquid, colored and colorless, opaque and transparent, granular and 
destitute of granules, structureless and having structure, moving and incapable of 
movement, active and passive, contractile and non-contractile, growing and in¬ 
capable of growth, changing and incapable of change, animate and inanimate, alive 
and dead.” 

This theory, under whichever aspect we view it—the purely materialistic or 
the semi-teleological—fails utterly in explaining the sense of personal identity. If 
I am simply a mechanism, molecules of matter arranged in certain ways, which 
molecules are incessantly changing, new ones taking the place of those removed 
from the system, how does it happen that I retain the sense of personal identity 
down even to old age? I believe myself the same person who, at the age of five 
years, received the dying counsel of an endeared father. The body, however, has 
passed through several entire changes—modern science says I have had a new 
body every year. How could these evanishing atoms, whatever their molecular ar¬ 
rangement may have been, communicate to their successors the facts intrusted to 
memory? Can they convey, even down to old age, the loves, the hatreds, the moral 
principles and the settled judgments, the fears and hopes of an entire antecedent 
life? Strange. If, as some expect us to believe, these treasures are the possession 
of an underlying reality, which has two sets of properties, the material and the 
spiritual, then what is the agency by which this “single undivided reality” be¬ 
comes possessed in man of properties so diverse from those it possesses as it under¬ 
lies platinum? Has platinum sensation and consciousness and memory? Does 
the mentality of the crystal differ only in degree from mentality in man? Reason 
is disposed to answer: Upon the theory in question no explanation is possible of 
many of the phenomena of human existence. 

If, as is confidently affirmed, bioplasts are precisely the same in every living 
organism, then—since some weave tendon; some, muscle; some, nerve; some, 
brain; some, mule; some, cabbage; some, oyster; some, rose, etc.—manifestly 
there must be some power back of them which causes them to produce such diverse 
results. If these materialistic philosophers are mistaken m affirming that all bio¬ 
plasts are exactly alike, then what makes them to differ? Has each species of 
bioplast a molecular arrangement peculiar to itself? Science, it would seem, has 
not yet struck its hammer upon the foundation-stone of life. If bioplasts do not 
differ, why do the results of their working differ so widely? Causes precisely alike 
ought to produce effects precisely alike.' If they differ, and the difference is due 
to different “molecular arrangements effected by ordinary forces,” what is the 
agency which causes these “ordinary forces” to present such diverse results? 
Who taught these different kinds of bioplasts to work harmoniously in the produc¬ 
tion of the greatest miracle ever performed in the universe—the construction of a 
human body? Who gave them instructions in so correlating its parts that they 
might be all subject to the will? Who educated them in the art of transmuting 
nutrient matter into living matter? If the transformation is a mere change in the 
arrangement of the molecules, effected by physical forces, why may not physical 
forces effect, in the animal kingdom, the requisite molecular arrangements with 
inorganic matter, constructing animals directly from mineral substances, and not, 
as is invariably the case, from pre-existing bioplasm? After explaining why ani¬ 
mal bioplasts are thus restricted in their operations, while vegetable bioplasts, 
which are declared to be precisely the same, are capable of working inorganic mat¬ 
ter into living organisms, the materialist may proceed to inform us whence the 
animal bioplasts acquire the skill of weaving a nerve through and around a muscle. 
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a tendon through an opening left in a bone for its reception. What agency directs 
the working of these infinitesimal units of life? Materialism answers: It is all 
mechanism—pure mechanism—without any superintending agency which directs 
the myriad movements of the complicated machine. Reason assorts: No. 

A\ e are safe, then, we think, in affirming that it is irrational to assume that 
several sets of bioplasts, acting independent of each other and without any super- 
tendent, should produce a joint result which evinces marvelous design. How do 
they happen to construct a socket and a ball to constitute a joint? How are they 
induced to construct an eye fitted to receive light, and a nerve adapted to com¬ 
municate the sensation of light to the brain? How came they to fashion an ear, 
so admirably adapted to the reception of sound? Are we to believe that the labors 
of ten thousand slaves, who worked upon the great Pyramid of Gizeli, were not 
directed by any superintendent? If there had been as many independent wills as 
there were workmen, or, rather, if there had been no wills whatever, would there 
have been unity of design in the result? The illustration, however, does injustice 
to the teleological theory of life, for the bioplasts that work in the human body are 
numbered by millions, not merely by thousands; nor are they capable of holding 
consultations and determining upon a plan which shall have its parts so nicely ref¬ 
lated as to manifest a settled purpose looking to remote results, as Egyptian pyra¬ 
mid-builders might have done; nor is the life of bioplasts extended to nearly or 
quite half a century, thereby enabling them to realize the completion of their 
plans, as is true in the case of the human beings whose bodies they build up. 
Where, then, is the power which moves, directs, and controls bioplasts? Materi¬ 
alists answer: Physical forces. Reason answers: Life. Beale, and Carpenter, 
and h rey, and a host of other specialists in science answer the same. 


CONSERVATION, CORRELATION, DISPERSION, AND CON¬ 
VERTIBILITY OF FORCE. 


BY THE EDITOR. 


As force, in its various manifestations, constitutes the life of nature, so the 
correct apprehension of force in its diverse operations constitutes the soul of science 
In whatever else scholasticism might be right, it would all be vitiated and made 
worthless, so far as true scientific knowledge is concerned, if the real nature and 
character of the physical forces be not understood. For it is perfectly safe to 
assert that no man is capable of teaching any branch of elementary science cor¬ 
rectly, or even intelligently, who does not possess correct ideas upon the subject of 
force as the natural agent in the production of jfliysical phenomena. 

Me do not say that facts and natural phenemena may not be properly observed 
and correctly recorded, even in the midst of confused and radically erroneous con¬ 
ceptions of the nature of force. But such observation of facts and such record of 
phenomena do not by any means constitute science in its specific or intrinsic sense. 
I he science of force or energy, in its various forms and manifestations, does not* 
for example, consist in the mere observation of the fact that the sun rises, shines 
and sets every day; that the moon appears crescent, full, and gibbous monthly* 
that a stone dropped from the hand will fall to the earth, instead of rising; that 
wood will burn and consume to ashes, while no ordinary heat will consume asbestos; 
that light will pass freely through glass or crystal, while it refuses to pass through 
opaque bodies; that electricity will flash from the raincloud and shatter a forest 
tree; that compressed air will exhibit intensified heat, while the expansion or rare¬ 
faction of air will exhibit cold to the same degree; that the metals will conduct 
electricity with great facility, while glAss will scarcely conduct it at all; that a 
spring will recoil after compression or expansion; that metals will become fluid by 
heat, and that some will melt at a mere fraction of the temperature required by 
others; that most bodies will expand by heat, while some will contract; that some 
alloys will melt at less than one-half the heat of either of their constituents; that 
a ray ol white light passing through a prism will separate into various colors, while 
different bodies, even m this white light before its separation, may be of the same 
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different colors; that one body vastly more porous than another of the same size is 
vastly heavier, thus actually containing less matter; that some bodies are solid, 
while others are liquid, vaporous, or gaseous; that one metal (platinum) will re¬ 
main solid at the intensest white heat, while another (mercury) will remain liquid 
at 40° below zero; that different substances, on cooling, crystallize in different 
forms, while others do not crystallize at all; that a stretched string will vibrate 
audibly in response to a unison tone, while it will remain still and silent m response 
to any other sound, however loud; that some animals can live under water but will 
die in the air, while other animals can live in the air but will die under water; 
that animals in past ages as heavy as men (such as pterodactyls) have flown through 
the air like birds and bats, while man, with all his intelligence, can contrive no 
mechanical means with which* to fly; that the explosion of a magazine will 
break windows miles away, while a peal of thunder, vastly louder, will not stir 
a feather near to where the bolt strikes; that the loadstone will lift an iron bar 
without touching it, etc., etc., etc. 

The untutored savage may observe and correctly recognize all these things as 
facts, and scores of others equally mysterious, without the first correct conception 
of the scientific cause of the phenomena he witnesses, or the real nature 01 * char¬ 
acter of the various forms of force whose simple effects address his senses. To 
possess a definite theory , as to the nature of the forces as the true cause of observed 
phenomena, is the first and essential step in the acquirement of any degree of 
scientific knowledge; but to begin with a totally false theory of force or energy— 
one that is incongruous as well as erroneous, and which in the nature of things can 
afford no true explanation of observed phenomena—is worse than to have no theory 
at all, and does not equal in value the blank stare of the savage who only perceives 
the facts with a grunt of surprise mingled with indifference. 

We declare our conviction, from all we can gather from the books in explanation 
of the true causes of natural phenomena as they result from the operations of force in 
its diverse manifestations, that such teaching of the schools, leading, as it necessarily 
does, to labyrinths of still accumulating errors, is worse by far than no teaching at 
all, for then the thoughtful student might, by careful reflection upon the phe¬ 
nomena observed, logically reach correct conclusions; whereas, after having been 
once thoroughly impregnated with the erroneous notions as now held and taught, 
no amount of after-reflection will serve to divest his thoughts of the warp they had 
received, or divert them into the true channel of investigation, and thus lead him 
to the true source of knowledge upon this subject. 

If the text-books and the teachings of the schools upon the nature and char¬ 
acter of force are carefully analyzed m the light of the Substantial Philosophy, it 
will be found that many principles enunciated in such books and teachings ard 
broadly correct, and when properly carried out to their legitimate consequences as 
to scientific details, necessarily lead us to the true doctrine of the nature and char¬ 
acter of all force; but if we try to evolve these details and reach intelligible ideas 
according to the present theories of force, these broadly correct principles of sci¬ 
ence as the premises of such reasoning melt away into a mist of mysterious ambi¬ 
guity and absurdity in total contradiction of the sound and broad principles from 
which we had started out. This is especially true of the great underlying facts 
and principles, as at the heading of this paper, namely, the conservation , correla - 
lion , dispersion, and convertibility of the forces, the possibility of which the books 
admit and the schools include in the curriculum of their scientific courses- Yet 
when the professors of physics in the various colleges-stand before their classes and 
attempt to explain how it is possible that the forces, as mere properties of matter 
or modes of motion among material molecules, can be conserved in quantity, cor¬ 
related to each other, dispersed from or through each other, or converted into each 
other, and yet these forces in themselves be nothing substantial, or as entitative, 
objective existences, the whole idea of a possible conservation, correlation, dis¬ 
persion, or conversion of force becomes a consummate scientific farce which, but, 
for the almost sacred mystery environing the class-rooms where such scholasticism 
prevails, would provoke the smiles if not the outspoken ridicule of the intelligent 
students. 

To talk of conserving or preserving the mere motions of a body, or of any indef¬ 
inite uumber of bodies, such as those of the supposed ultimate molecules and atoms 
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of any material substance, is the crudest of scientific trifling. Motion, per se, is 
and can be nothing entitative or substantial in any possible sense, and hence noth¬ 
ing that can be preserved. It is the name we give to the changing of a body from 
one place to another, and, as a mere phenomenon, necessarily, ceases to exist as 
soon as the moving body comes to rest. As such motion could have had no exist¬ 
ence before the body commenced moving, so, of necessity, it can have no existence 
after the body ceases to move, let that body be great or small. What contradic¬ 
tion in terms, then, to talk of the conservation of force, and in the same breath 
to teach that force is motion , or a mere phenomenon—that which cannot be con¬ 
served, m the nature of things, but which comes into existence and goes out of 
existence as often as any substantial body commences or ceases to move! 

In like manner, did any physicist ever think of the impossibility, not to say 
absurdity, of the idea of the conservation, correlation, interconvertibility, or dis¬ 
persion of the properties of material bodies? The property of a body is a certain 
quality or condition of its particles by which the application of force or energy in 
certain ways may act on this material substance through its cohesive force, so as 
to produce certain sensible phenomena; and therefore in no sense can a property 
of matter be an entity, and as a consequence it can never be conserved, converted, 
etc. Think of conserving the combustibility, malleability, fusibility, and hardness 
of a body as objective entities, or of their convertibility into each other! Yet there 
arc grave scientists who are so dull of intellect as to jumble indiscriminately and 
incongruously together the forces of nature and the nonentitative properties of 
bodies, rather than accept Substantialism, and thereby have the whole matter in¬ 
telligibly and consistently explained and harmonized. 

That the idea of the conservation of force, as a fundamental principle of sci¬ 
ence, has not long before this opened the eyes of the great physicists to the fact 
that force, in all its manifestations, must be a real substance or objective thing, as 
the Substantial Philosophy teaches, is one of the scientific marvels of this age. 
The very first paragraph penned in the scientific discussions of the “Problem* of 
Human Life ” sets forth this idea of the substantial nature of the forces, in order 
to their possible “ conservation,” and does it so distinctly, as the very corner-stone 
of Substantialism, that we cannot do the reader a better service here than to quote 
it verbatim , especially if he has never seen that book: 

“The recently established theory of the persistence of energy—otherwise 
termed the conservation of force—proves, as certainly as it proves anything, that 
all force is substantial. Nothing can be conserved or preserved unless it be some¬ 
thing that exists, and it seems to be an axiomatic truth that nothing can exist un¬ 
less it be a substance of some kind. If force in one form is convertible into force 
of another form, as claimed by the advocates of this theory, then all force, in what¬ 
ever form it may be exerted, is substance, since it is impossible to conceive of the 
conversion of one thing into another thing and neither thing be anything substan¬ 
tial. Our inability to take cognizance of the constituents or corpuscles of a force, 
such as gravity or magnetism, for example, by the immediate action of our senses, 
as we are able to do of such substances as iron, water, air, or odor, is no valid 
reason to a thoughtful mind why such force should not be regarded as a real sub¬ 
stance—as literally and truly an entity as is the atmosphere we breathe. The air 
when quiescent is admittedly unrecognizable by any of the senses as a substance . It 
can neither be seen, heard, felt, tasted, nor smelt; and even in motion we only 
recognize it by the effects it produces in displacing heavy objects or pressing against 
our bodies. To the minds of many who have not reasoned themselves into the 
philosophy of atmospheric pressure, it seems even now irrational and impossible 
that the air we breathe, so transparent and impalpable, can be a real substance 
having an actual weight of fifteen pounds to the square inch upon all bodies at the 
earth’s surface. It would almost seem that this wonderful entity was intended bv 
the all-wise Author of Nature, among its other uses, to show us the marvelous 
amplification of substantial existences in God s universe, and thus lead us step by 
step from the visible and corporeal constituents of gross matter up to the invisible 
and incorporeal elements of substantial entities outside of the present recognition 
of our senses. I never think of the air, or intelligently draw a breath, but a 
thought of adoration to the God of Nature pervades my mind for so ordaining this 
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intermediate but invisible substance as to teach us that it is but the connecting 
link in the chain of entities from the gross earth up to the inconceivably attenu¬ 
ated existences outside of material forms, thus rationally and philospliically lead¬ 
ing the mind from what we are, in relation to sense, to the possibilities of what we 
may be.”—‘"Problem of Human Life,” p. 27. 

- This single fact, that the universally admitted principle of the “conservation of 
force ” must of necessity constitute force a substantial entity in order to its possible 
conservation, annihilates more than one-half of all the voluminous writings of phys¬ 
icists upon the subject of the physical forces, and equally tends to decimate the 
value of all that is taught in the schools upon the same subject. If such a prin¬ 
ciple is possible, or even conceivable, as the conservation of force, then force and 
motion are as separate as the poles, and must be as distinct as light and shadow. 
Motion, so far from being force, is the result of force in every possible case, just as 
shadow, though in no sense an entity, is always the result of the substantial force 
of light. No motion, therefore, of any body, large or small, can take place except 
by a previously existing force acting upon such body under a law of nature or¬ 
dained and established by the sole, self-existent, intelligent law-giving Force of the 
universe. Hence, when we say that nothing can move itself, as in the case of all 
inert or material bodies, we utter a truism so self-evident that the whole scientilic 
world agrees with it. But when we go a step further, as Substantialism compels 
us to do/and assert that no immaterial entity, such as light, heat, sound, gravita¬ 
tion, electricity, cohesion, or magnetism, can move itself any more than can a 
piece of granite rock, we will possibly meet with opposition in various ways and 
from various sources. But it is a philosophical truth, nevertheless, which all exact 
knowledge of science will justify and confirm. Why should electricity as a sub¬ 
stantial force travel a single inch in any direction without having received power 
with which to do it, any more than can a stream.of water travel toward the ocean 
without being coerced to do so by the power of gravity? And why should the in¬ 
visible threads of gravity eternally wind in toward the earth’s center, hitched in¬ 
separably to the minutest particles of the water, and thus pull them along, unless 
such gravital threads, are given the power thus to wind themselves up and draw 
material bodies after them by some primordial and ultimate source of power in¬ 
volving the essence of intelligence itself? 

As some ultimate and absolute fountain of force and power, physical, vital, 
and mental, must be assumed as the primordial source from which ail manifested 
forms of force receive their energy to act or to produce phenomena, no scientist, 
however materialistic in his convictions, should object to the assumption of a self- 
existent, uncreated and infinite God as such primordial fountain of force, even 
though it involve an infinite mystery which, of course, no finite knowledge can 
ever begin to fathom or comprehend. One ultimate and incomprehensible mystery 
is vastly better and more satisfying for the human mind to rest upon, as a solution 
of all the innumerable and unsolvable mysteries with which it is environed, than 
to be compelled to face or try to fathom an ultimate mystery in every step we 
take, and in every natural phenomenon we encounter in our scientific investiga¬ 
tions. The mind needs, seeks, and deserves rest in its conflict with the idea of 
infinity in everything it touches, and which it cannot obtain, even in a partial de¬ 
gree. except by allowing all natural, philosophical, and scientific mysteries to find 
their ultimate and final solution in an intelligent, uncreated First Cause—a fact 
which every intelligent atheist is forced to admit, unless through perversity of dis¬ 
position he refuses to do so. 

Then what short-sighted want of logical reflection to take the ground of the 
pantheist, that the visible system of nature, with its observed forces, constitutes 
all the God there is, and that the various phenomena observed are but his innumer¬ 
able but unintelligent manifestations of himself and his power! As well make heat, 
light, electricity, gravitation, etc., lesser gods, each acting independently and, 
without intelligence or reason, managing its own department of affairs as best it 
can. Indeed, there is one-philosopher right here in New York, within a single 
door of The Microcosm office, who publishes a paper devoted to the idea that 
electricity is all the God there is, and that it is everything, and that everything is 
it, or comes from it. That light, heat, magnetism, sound, gravity, cohesion, life, 
mind, soul, and spirit are all but different forms or manifestations of this electric 
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deity! He does not even overlook the fact that such a god seems necessarily to be 
without intelligence in the knocking of tilings about promiscuously, as when con¬ 
verting a tree into heterogeneous lumber. He declares that every act of lightning 
is the result of studied intelligence on the part of this god— electricity —however 
unintelligible its actions may seem to us! J 

J his philosopher does not, however, condescend to explain to us why heat for 
example, might not be the supreme little god, and why electricity might not be 
one foim of its manifestations; or why light, or gravity, or magnetism, or cohesion, 
or even sound, might not chance to be this very god-elect of his diminutive system 
or pantheism, and that such tiny deity does often show its power in the form of 
electricity, as well as in the other forms of force which do not happen to be ex¬ 
alted to the first place in the realm of nature! 

But what is most strange in the crude outgivings of our Park Row philosopher 
(since and life with him are also but forms of the manifested power of this 
deified eloctridty), is the fact that it never occurred to him to place mind itself 
and life itself upon the throne of nature as the very God of the universe, and then 
make electncity, as well as the other correlated forms of the physical forces, but 
the dine rent manifestations of such a God of intelligence—such a living God_es¬ 

pecially since his philosophy, muddled as it is about electricity, does really find 
le evidences of intellect, such as intelligent design and arrangement, irresistibly 
peivadmg every operation of nature. To ignore such a manifestly rational and 
systematic survey of things as Substantialism presents to us in the visible and in¬ 
visible entities of God's harmonious system of nature, and to pick out one of the 
physical forms of force as the supreme and governing deity, and arbitrarily place 
it over the others, and even over intellect itself, is a puerility amounting to a mon¬ 
strosity, and unworthy of this age of scientific investigation. 

All such modifications of pantheism, however, are not only trifling but must 
be of ephemeral duration, even when intelligently presented and defended; much 
less can they hope for permanence when incoherently proclaimed amid the wildest 
vagaries of thought and crudities of expression. The man who would chain the 
cha!!ot-wheels of his faith to any one of the physical forces here manifested, as the 
infinite God of the universe, falls far short of the dignity of a moderate atheist in 
the range of his intellectual conceptions. Compare such view with the mao-mfi- 
cent grasp of the physical laws, forces, substances, and elements of the universe 
in relation to their nature, origin, classification, and design, as set forth in the 
oubstantial 1 lnlosophy, and the former will need no disparaging comment at our 
hands to point out the world-wide contrast between them. 

With all the physical laws and forces as but the external agencies, or fingers, 
so to speak, of the infinite and intelligent Deity, as he reaches them out to the 
boundaries oi creation to manipulate and operate the worlds he has made, we can 
see how God can be physically and personally omnipresent, as well as mentally, 
morally, and spiritually everywhere beholding the evil and the good. With these 
physical forces on a par with each other, as the messengers of the governing au¬ 
thority of the universe, and which are to do his behests in the material realm, we 
see how they can and must naturally be correlated the one to another, thereby 
being correlated also directly to the power which commissions and sends them 
forth, and how they may naturally, as substantial entities, be convertible one into 
another as they mingle and interblend in the universal fountain of energy, where, 
as the crude or unseparated force-element of nature, they return to quiescence as 
their different missions are ended, and from which, ever and anon, they arc again 
sent forth in different lorms and to produce different manifestations of God's 
power in the material universe. 

f ir 5 j electricity lights the sky, nor a thread of gravital force pulls a 

tailing body, hut as soon as its work is done and the energy required to do it is ex¬ 
pended, it falls back as crude force or energy into the elemental fountain whence it 
emanated, and where, with all the other forms of expended force, such as light, 
heat, sound, magnetism, gravitation, and cohesion, it surrenders up its identity 
and settles into quiescence, there to await the mandate of the regnant force of the 
universe—-the force of vitality and mentality personified—from whom primordially 
came the laws by which electricity, as well as every other form of force, emanates 
to accomplish its work. 
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No other hypothesis but the one here set forth, involving a universal founta5~ 
of energy, where expended force, in whatever form, may relapse into quiescence, 
and thus constitute the force-element of nature, can show the least meaning or 
maintain the slightest consistency for these so-called laws of conservation, correla¬ 
tion, or convertibility of the forces. If force or energy is but molecular motion, 
which necessarily ceases to exist when the molecules come to rest, that ends it, and 
any such idea as conservation of force, when motion cannot be conserved, is a mean¬ 
ingless jargon of words unworthy of the name of science. If the motion of mole¬ 
cules is the force which moves them, as really claimed in the case of light, heat; 
sound, life, soul, mind, etc., then it ought to be true of larger bodies which we can 
see and handle. But if the motion of visible bodies is not the force which causes 
them to move—in other words, if the motion of visible bodies is always the effect of 
some external force instead of being the force itself, as we know to be the case, 
then the same common-sense law must hold good down to the smallest material 
body of which the mind may form a conception, even down to the so-called ultimate 
molecules and atoms of bodies. 

If a cannon-ball's motion , for example, ceases to exist, as it actually does when 
the ball comes to rest, so also must the motion of a molecule of iron, which is but 
a miniature cannon-ball, and therefore this molecular force, which consists of such 
molecular motions . must of necessity cease to exist whenever the molecule ceases 
to move. If the cannon-ball, in stopping, transfers its force or energy to the body 
which stops it, and if such energy is thereby converted into heat or some other 
form of energy, that is altogether another matter—its motion as a cannon-ball 
ceases to exist all the same. The motion of any body is, as we have already shown, 
but the phenomenon of its changing from one position to another, and is entirely 
different from the force or energy which causes the motion, which force or energy 
is stored up in the ball, and can be transferred, as such energy, by conversion or 
otherwise. Motion is no more an entity than is a shadoiv of a tree an entity, 
though motion is caused by some form of force, just as a shadow is caused by the 
force of light. Remove the light, and the shadow ceases to exist. Remove the 
stored-up force, and motion ceases to exist. 

But does this so-called vibrating molecule ever cease to move? We answer 
yes, as certainly as a swinging pendulum ceases to move before it can go the other 
way; and it matters not how many and how continuous are the vibrations of such 
supposed molecule, each motion is separate, and necessarily ceases to exist before 
the next movement can commence. Hence, molecular force, which consists, ac¬ 
cording to modern science, of molecular motions, is actually annihilated, and then 
comes into existence at each separate swing of a molecule! What, then, becomes 
of the idea of the conservation of energy or force as consisting only of motion 
which begins and ends its existence with the beginning and ending of each sepa¬ 
rate swing of the molecule involved? Echo answers— What? The idea that mo¬ 
tion is energy , and that it is really both the cause and the effect of itself, for the 
reason alone that the moving body is too small to be seen, when the whole thing 
would be utterly false applied to visible bodies, is the most childish assumption 
known to modern science, and the fact that grave physicists should be satisfied 
with any such reasoning is one of the marvels of this age, especially when Substan- 
tialisrn, with its great luminous torch, stands ready to light their way out of the 
labyrinths of darkness into the flower-paths of true philosophy. 

The great physicists of the present day talk eloquently of this essential law of 
the conservation of energy , of its persistence, of its dispersion, of its conversion 
into other forms of energy , etc., etc., but not one of them, with the single excep¬ 
tion of Prof. Tait, of Edinburgh University, has ventured to define any form of 
energy as a substantial entity. Ask them what they mean by energy , and they 
will say, vaguely: The j vower of doing work. But ask them what this jiower con¬ 
sists of, and they will circle right into the universal vortex of motion, thus settling 
down upon the molecular basis that this motion in any body is the cause of itself 
and the very source of the energy which produces the motion. Prof. Tait, how¬ 
ever, had the mental energy and originality, as well as courage, to see and admit 
that energy, as in the case of heat, sound, electricity, etc., which he specifically 
names (though objecting to the use of the term force), is a substantial entity or a 
real objective thing, and we were led by this outspoken truth to think that he had 
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seen the “Problem of Human Life/’ or been reading The Microcosm. But he 
writes to Dr. Mott, on reading our review of his positions in the October number 
c£ this volume, that he had never before heard of Substantialism. We trust, how¬ 
ever, that the fact of his having been ten years behind in entering upon the sub¬ 
stantial crusade against false science will not cause him to slacken in the work lie 
has so well begum We need his great genius and reputation to help us in this 
fight. 

In formulating the principles of the Substantial Philosopl^, it became at the 
start absolutely imperative to point out some consistent method of maintaining the 
great laws of conservation, correlation, and convertibility of force, which the phys¬ 
icists, who had laid down such laws, had failed to provide, and which, in their 
mistaken adherence to physical theories, they had absolutely prohibited by making 
the forces unnreservable in making them unsubstantial. Even if in some sense 
and in some form force was substantial, still scientists could see no way of con¬ 
serving it only as in actual operation in some other form, as, for example, the 
disappearance of active electric or other mechanical force, to reappear in active 
heat-force, light-force, etc. But when heat-force disappears into light-force, no 
other conversion seems possible by which to conserve it, since, as the mere motion 
of jelly-like ether, it necessarily ceases to exist when the light ceases by the jelly's 
ceasing to tremble. 

Hence the necessity, when unfolding the principles of a universal philosophy 
which makes every conceivable form of energy a substantial entity as really and 
truly as the material body through which it is manifested, that we should provide 
in the system a universal fountain of force, where all forms of expended energy 
might be conserved as real substance, and as the correlated and convertible force- 
element of nature. It was thus that we expressed it in a communication to Eld. 
Thomas Munnell, and which we authorized him to repeat and make his own in his 
defense of the Substantial Philosophy, as published in the Christian Standard , and 
which we copied into The Microcosm, Vol. III., pages 307, 308. The following 
is the paragraph, with Eld. MunnelPs introductory remarks, which every interested 
reader should study till he or she shall understand it: 

“But the Standard critic seems really to have struck a happy thought, and 
supposes he has effectually caught the substantial philosopher napping at last. He 
seems to think he has him as safely secured in the meshes of his logical network 
as any octopus ever had a hapless porgie with his formidable antennae wound about 
it. He has discovered that if sound is an entity , according to Substantialism, and if 
the locust generates these substantial pulses by its stridulation, then the insect 
actually creates something out of nothing , by scraping its legs across the nervures 
of its wings! This is plain, he thinks, because no sound was there till the scrap¬ 
ing began. Or, if this substantial entity is not created out of nothing, then it 
must be manufactured out of the insect’s organism, so that the poor little thing 
ought soon to use itself up in its own substantial noise! And still worse, what be¬ 
comes of this sound-substance when it ceases to be audible? Is it annihilated? 
etc., etc. I have made the case even stronger than did the critic, to give the Sub¬ 
stantial Philosophy a rare opportunity to show its powers of solution and explana¬ 
tion. And here its founder comes to the task, by the remark: 4 How easy it is for 
even great men to be mistaken, especially when attempting to criticise something 
they do not understand or have not thoroughly investigated!’a very sensible remark, 
by the way. He then proceeds substantially thus: According to Substantialism, the 
incorporeal force-element in nature, from which sensuous sound is generated by what¬ 
ever sound-producing instruments, exists in all matter and space , not as audible 
sound, of course, but as its elemental basis, and which only requires the vibratory 
process ordained in the economy of nature for transforming the force-element and 
thus calling it forth in that definite form of force which we recognize as sound. 
This same universal but indefinite force-principle, by the process of the battery or 
dynamo-machine, leaps forth in the definite form of electricity, with its own pe¬ 
culiar properties, and which has no existence in that form in the air or battery until 
so transformed and evolved from this force-reservoir of nature. Clouds also act as 
a battery and produce a similar transformation. The same universal element of 
force, by the peculiar but u^sterious relations of the atoms of the steel magnet, 
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pour out transformed into the shape of magnetic rays of real incorporeal substance 
that will lift a bar of iron at a distance, even through impervious glass. So also 
with the substantial light-rays, which are but another transformation from the 
same fountain- or universal element of force, evolved to the sensible form of light 
by various processes ordained in nature to that end. But it by no means follows 
that electricity is created out of nothing or returns back to nothing when its sub¬ 
stantial manifestations cease; nor is it created out of the substance of the electro¬ 
magnets in the dynamo-machine winch will last indefinitely without the slightest 
wear or deterioration of their material substance . So a locust, while thus generat¬ 
ing substantial sound-pulses, not out of nothing, but evolving them from this same 
universal, substantial fountain of force-element, uses not a particle of its physical 
organism as a constituent of such sonorous form of force. The fire-fly , as the ed¬ 
itor shows in the March Microcosm, in reply to Prof. Goodenow, though but a 
hundredth part the size of the locust, can be seen half a mile of a dark night, and 
therefore must fill that much space in all directions with its substantial but incor¬ 
poreal light-corpuscles which it generates at each flash from its thorax, not out of 
nothing, but out of that same force-element which pervades all nature and supplies 
each force, when definitely evolved, with properties peculiar to itself. The phys¬ 
ical substance of this diminutive insect has nothing to do with constituting that 
form of substantial force called light, since, after thus filling hundreds of cubic 
miles night after night with actual substance, it has not exhausted its corporeal 
structure in the least! But what becomes of the light, the sound, the electricity, 
the magnetism, or any other peculiar form of force thus generated, after serving 
the purpose thus designed in nature, or after ceasing to manifest itself? It falls 
back from its definite form into the same indefinite force-element or reservoir from 
which it was evolved by the process appointed in nature; and thus*only can the 
law of the conservation of the forces be true.” 

As to the dispersion of force, or the dissipation of energy, as it is termed, the 
ideas of modern authorities are exceedingly vague. The effort to show anything 
like harmony between the conservation and dissipation of energy—a fiat contradic¬ 
tion in terms—would be amusing if not so tiresome to thread in their incongrui¬ 
ties. The general trend of the teaching, however, seems to be toward the idea 
that energy in whatever form cannot all be utilized or converted into work, and 
that the residue is converted into heat, which in turn is somehow dispersed in all 
directions throughout space, till finally in time, by this continued conversion and 
dispersion, the entire energy of nature will be equally distributed, making no more 
work possible, when all motion will cease, and universal stillness, silence, and cold¬ 
ness will reign. Such dispersed force, in the form of useless heat, is called the 
“ waste heap” of inconvertible energy which is ultimately to stop the machinery of 
the universe. How weak and unphilosophical is such teaching in the light of the 
views presented by Substantialism, as just set forth in the extract from the argu¬ 
ment of Thomas Munnell! 

Force, or mechanical energy, after it has been used in the production of work 
through suitable appliances, is not conserved at all permanently and then dispersed 
as heat, or us any other definite form of force, but, as shown, returns in the form 
of crude force, so to speak, into the universal force-element of nature, there to lose 
its identity in the mighty ocean of substantial energy, till remanifestation is needed, 
either in its old form of heat or in other forms, such as those of gravity, electricity, 
magnetism, light, sound, cohesion, etc. Those who fear that heat will ultimately 
so disperse itself as to be equally distributed throughout nature, and thus put an 
end to all mechanical work (since all work results, as is claimed, from the unequal 
distribution of heat), must repudiate the idea of the convertibility of force alto¬ 
gether. If there were no such thing as the iliter-convertibility of the various forms 
of force or energy, and if heat really persists as heat when dispersed, as this 
“waste-heap” notion must mean, we see no reason why the universe should not 
be constantly becoming hotter and hotter from the mighty expenditure of energy 
and radiation of heat going on continuously, not only from the conversion of me¬ 
chanical force everywhere exerted, but from the millions of central suns like our 
own sending their waste heat throughout universal space. 

If heat were not convertible into other forms of energy, or even into new 
working heat-force, within the great force-element into which it subsides after 
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manifestation and exhaustion, it would not take long, comparatively speaking, en¬ 
tirely to exhaust every central sun in the sidereal heavens, dissipate its energy’into 
heat, and thus, by dispersion, equalize the heat of the universe in one motionless, 
inoperative “ waste heap,” as the scientists claim. But the substantial view of 
heat, and of all other forms of force, in connection with the consistent doctrine of 
a universal fountain of crude force into which all expended energy subsides for 
reconversion and remanifestation, according to God’s harmonious system of nat¬ 
ural laws, solves all such problems, and relieves the mind from all apprehension of 
life’s ever becoming extinct in the universe, either from too much or too little 
heat. 

Great astronomers have puzzled their brains to know how the sun keeps up 
its supply of fuel by which to pour forth such interminable floods of heat by.which 
to supply the wants of the various planets, and bv which also to waste almost infi¬ 
nitely more in vacant space, without, apparently,'benefiting anything. They have 
generally concluded that it is from a constant supply in the shape°of meteorites 
pouring into the great solar furnace, with an occasional comet from surrounding 
space. But they forget that these meteorites, as they pass through empty space, 
are as cold as ice, and instead of acting as fuel, would tend to put out a lire into 
which they might fall. If any one doubts, let him try to burn a piece of one of 
these meteoric stones, such as those now on exhibition in the museum of Yale 
College. 

No meteoric stone ever becomes hot till it comes into contact with another 
body, and thus generates heat by the conversion of the mechanical energy stored 
up in its flight into this peculiar form of force by friction. Without sucii conver¬ 
sion of force from one form to another, meteors falling into the sun, if there were 
enough of them, would soon extinguish both its heat and light. But let us assure 
the reader that our solar orb depends on no such precarious and ephemeral tenure 
of supply for its floods of heat and light so lavishly dispensed to its system of 
planets, and apparently wasted with such reckless prodigality throughout unoccu¬ 
pied space. Substantialism comes to our aid and solves this problem also. It sees, 
with its eye of philosophical reason, all this apparently wasted heat from the sun’ 
as well as all that is poured into the planets themselves and from them radiated 
into space, gathered into the universal force-element, there to be remanufactured 
or coverted into electricity, gravity, light, magnetism, and even other forms of 
force perhaps unknown as yet to mortal man; and then by laws ordained for nat¬ 
ure’s harmonious government, carried back into the sun to be again converted into 
heat and light, thus enabling it to keep up its endless round of supply and waste 
and conservation and reconversion, without any necessity for a constant supply of 
material fuel, and without any danger of this well-governed planet of ours ever 
becoming either scorched or frozen, until such time, should it ever come, when a 
day of doom shall settle its fate, as ordained by the hand that made it. 

Thus the mystery of ages, so puzzling to the scientific world, is solved and 
made as clear as the sun itself at a touch of the Substantial Philosophy, and bv 
means of its indispeusible “force-element of nature.” The supposed 'fuel of a 
few meteorites, or even of an occasional comet, to feed the mighty furnace and 
keep up the endless supply of heat-energy wasted from the sun into useless space, 
is too trifling a view of nature’s grand system of things to bear a moment’s serious 
consideration. Indeed, if there were nothing but these puny meteoric makeshifts 
foi fuel, which science has concocted by which to keep up this ceaseless flow and 
waste of light and heat for ages, it can be mathematically demonstrated from the 
amount of mechanical energy actually received from the sun and expended upon 
a single square foot of the earth’s surface in a given time, that the solar orb, count¬ 
ing it fifty times hotter than melted platinum, would exhaust itself by radiation 
and become as cold as an iceberg in less than a month! Besides this, such a 
puerile grasp Of the system of the universe, involving, as it does, an absolute waste 
of countless billions of times more of valuable energy than can possibly be utilized 
on sensible objects, and with no means of retrieving the same from “the modern 
scientific “waste heap,” places a most despicably low estimate upon the wisdom 
and power of the Infinite One. Fortunately, Substantialism steps in and rescues 
the character of God from the sneers of the infidel, as well as redeems science from 
the puerilities of modern materialism. 
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By the dispersion of energy, properly complemented by its conservation , cor¬ 
relation , and convertibility , we need have no fear of a great “ waste heap ” left 
over, of which modern scientists treat so learnedly, as of too low a grade to be 
transformed into further work! Who ever heard of a great “ waste heap” of mo¬ 
tion, or of shadow , or of silence , or of cold, or of anything else that was not consti¬ 
tuted of real substance? We might talk about the waste heap of metal turnings 
in a machine shop as real substance, but not of the motioiis of the turning-lathes, 
which motions absolutely ceased to exist whenever the force of steam and the en- 
ergy of heat which caused them had done their work for the day. The substantial 
• energy of heat and force of steam, as the result of the consumption of coal, may or 
may not all be converted into its equivalent of work. That depends on the per¬ 
fection or imperfection of the processes and mechanical appliances by which this 
consumption of fuel is utilized. If discovery keeps pace with the present progress 
in the mechanic arts, the time will no doubt come when all, or nearly all, the heat- 
energy represented in a ton of coal will, by improved machinery, be converted 
into work, and whatever heat cannot be so converted may be transformed into 
electricity, or some other form of force, before seeking quiescence in the force- 
element of nature. 

In a previous number of The Microcosm we even ventured the prediction 
that the time might come when such discoveries in science and mechanics would be 
made that, by a trifling expenditure of heat-energy, the force-reservoir of elec¬ 
tricity in nature would be tapped, somewhat as we now tap an inexhaustible reser¬ 
voir of water, and by which an exhaustless supply of light, heat, and mechanical 
power would be secured to meet all the wants of man for manufacture, transporta¬ 
tion and domestic purposes. 

Judging from the discoveries that have already been made in the various de¬ 
partments of science and mechanics, in utilizing the natural forces in so many 
ways not dreamed of a few years previous, it is not by any means a Utopian stretch 
of the fancy to see in the near future means discovered by which electric-force, 
with the power of the lightning-bolt, and under the complete control of man, shall 
be drawn from the heavens and the earth in any quantities needed for the supply 
of his every want. 

When this greatest of all mechanical desiderata is achieved, it requires no un¬ 
reasonable sweep of the imagination to see the perfected air-ship sailing through 
the heavens, propelled by a force drawn in exhaustless abundance from the sur¬ 
rounding atmosphere itself; or to see the present steamships of the ocean using 
their coal-bunkers for the storage of freight, and with little or no outlay drawing 
an electric supply of mechanical force from air and water, to drive both wheels and 
propellers, and thus cross the ocean in half the time required at present. 

No one, surely, should be chided, in this age of telegraphs, telephones, elec¬ 
tric lights and motors, and of lightning printing-presses, for believing in the pos¬ 
sibilities here foreshadowed, or that by the aid of such a free electric supply of 
force the very water of the ocean will be readily decomposed and, in its primordial 
material elements of oxygen and hydrogen, be made to burn like hydro-carbon oil. 
Why not? The achievements of man, judging from even the recent past, can 
have no bounds set to their chemical, mechanical, and philosophical triumphs in 
subjugating the elements of nature to his necessities, and forcing them to obey his 
behests. 

The very facilities and encouragements which one scientific or mechanical tri¬ 
umph naturally furnishes to human effort in scoring still greater achievements 
with still less inventive effort or expense, give promise of an acceleration of me¬ 
chanical and scientific discoveries in the immediate future as much surpassing 
those just alluded to as they outshine those of the times of feudal despotism. The 
very advances recently made in unraveling the mysteries of physical philosophy, 
and thereby unfolding more correct views of the visible and invisible entities in 
the universe, augur marvelous achievements for the future, and must act as so 
many direct helps in strengthening the minds of our great inventors and discover¬ 
ers in grappling with the mechanical and chemical difficulties which have to be 
overcome in putting into practical shape the mighty forecasts just outlined. No 
great mechanical invention is wrought out by chance. It is first conceived and 
then worked out in the mind, and hence the necessity that the intellect of the com- 
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ing inventor, who is to revolutionize the mechanic arts, shall bo in that healthful 
coTidition of mental receptivity which the rational and consistent principles of true 
science and true philosophy can alone supply to their greatest perfection. 


IS THE ACQUISITION OF KNOWLEDGE DESIRABLE? 

4 

BY JOHN C. DUVAL. 


We are wont to boast of the vast progress we have made during the present 
century in the arts and sciences, but when the supreme test of happiness is applied 
to such progress, can we truly say that we have been to any great extent the gainers 
by it? That's the question. I remember very well when there was not a railroad 
nor a telegraph nor a telephone (and scarcely a steamboat) in the United States, 
and yet I am convinced that people were fully as happy and contented then as 
they are now. News that was days and weeks in reaching us by stage or horse¬ 
back was just as much news to us then, and gave as much satisfaction to us, 
as the “ broken doses''we get now hourly by telegraphs and railroads; and the 
man who achieved a journey of forty or fifty miles a day by post or on horseback 
was just as well satisfied as the man is now who quadruples that distance on a 
“ lightning express." 

For a long time people believed that the sun was about 95,000,000 of miles 
from the earth, and although scientists have since proven that the distance was 
several millions of miles greater or less (which is it?), still people are not happy. 
Science has enabled us to construct an instrument by which we have ascertained 
that the sun and planets are composed of pretty much the same materials as our 
own globe, and still people are not happy. Science has furnished us with rail¬ 
roads, steamboats, telegraphs, telephones, and labor-saving machines, and still peo¬ 
ple are not happy. Witches, spooks, hobgoblins, fairies, and ghouls have fled 
before the refulgent light of science, and still people are not happy. In spite of 
railroads, telegraphs, and labor-saving machines people are just as much subject 
now (and as a mass I think a little more so) to the primeval curse of gaining their 
living by the sweat of their brow as they were before such things were known. 
For all these things naturally fall into the hands of ambitious, aggrandizing capi¬ 
talists, who wield them with irresistible power for the accumulation of millions 
upon millions of money, which seventy or eighty years ago would have gone into a 
hundred different channels, and benefited thousands, instead of heaping wealth 
upon a single individual or corporation. And, in this way, who can say that this 
very progress in material advancement may not possibly prove to be the main cause 
of the demoralization of our people, and the ultimate overthrow of our republican 
institutions? 

But I do not “go the whole hog" with the poet when he says “if ignorance 
is bliss, 'tis folly to be wise," because I believe a wise man may be, and probably 
is, fully as happy as an ignoramus—but is he more so? that's the question. Nor 
can I agree altogether with a prominent atheist of the day, who says, “ Give me 
the storm and tempest of thought and action, rather than the dead calm of igno¬ 
rance and faith. Banish me from Eden when you will, but let me first eat of the 
tree of knowledge." There is something unquestionably of the “ high heroic" 
and Jove-defying in such a sentiment as that, and also a good deal of that “ vault¬ 
ing ambition that o’erleaps itself." - Knowledge is a good tiling, I will admit, and 
greatly to be desired, and I would sacrifice much to obtain it —but not my happi¬ 
ness. If there were no alternative for me but to choose between knowledge 
coupled with woe and misery, and ignorance and bliss, I would unhesitatingly ac¬ 
cept the latter. My experience proves to me that the wisest and most learned 
man, when suffering with the “ jumping toothache," is just as miserable as an ig¬ 
norant Hottentot would be if he were afflicted in the same way. If it were so or¬ 
dained that the acquisition of knowledge should always augment pari passu our 
pains, mental or physical, I think but few of us would ever get beyond our A B 
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C’s. “ Satan, upon whose brow,”as Byron says, “deep and unfathomable thoughts 
are graved,” lias knowledge far beyond that of mortal man; but where would you 
find the man who would willingly change places with him? Knowledge, next to 
happiness, is more to be coveted than anything else; but I will venture to say this 
much: if I were in Eden, you wouldn’t get me out of it with my consent, if I were 
compelled to leave happiness behind me—no, not even if the forests beyond its 
confines were filled with the “ trees of knowledge.” Happiness here and hereafter 
is the end and aim of all our struggles and efforts, and nothing could recompense 
us for its loss—not even knowledge. # -it 

I hope no one will suppose, from anything I have said in the foregoing, that I 
am one of those fossilized old fogies who are opposed to progress, and believe that 
the “ good old times” were better than those of our day and generation. The de¬ 
sire of improvement, and the increase of knowledge, is an inherent principle of the 
human m'nd, and if debarred from gratifying it, man, no doubt, would be more 
unhappy than he is now. But I believe that happiness results mainly fiom the 
gratification of this desire, and not from the attainment of the object sought. 

There is no doubt if the people of the present day could be carried back to the 
times of good Queen Bess, that they would grievously miss many things which 
custom has rendered essential to them (speaking for myself, I scarcely see how it 
would be possible for me to exist without coffee or tobacco), but yet I think it 
reasonable to suppose that the people who actually lived in those times were as 

happy as we are now. .. , , 

1 believe we are so constituted that even when knowledge shall have reached 
the utmost bounds possible for finite intelligence—when there shall be absolutely 
nothing left to be discovered or invented—that people will not be happy. For, 
even admitting they had everything essential to earthly felicity, the knowledge that 
such things would be taken from them in a few years by death, would be a sword 
of Damocles hanging by a hair above their heads to counterbalance the pleasure of 
possession. 


THE CHEMISTRY OF WHAT WE DRINK. 


BY HENRY A. MOTT, PH. I)., F. C. S. 


Tea. 

( Continued from page 173.) 

No very complete analysis of tea has been made as yet. The constituents 
which have thus far been detected are, according to Blythe: 

Essential oil , theine , bolieic acid , quercitine , tannin , quercitrimc acid , gallic , 
oxalic acid , gum , chlorophyll , resin , wax, albuminous , woody and coloring matters , 

An analysis of green and black tea by Mulder has been quoted by most all 
books, and with the exception of the percentage of theine, which is too low, the 
other determinations are considered pretty accurate. 



Black Tea. 

. 0.60 

Green Tea. 
0.79 


. 1.84 

2.22 

■yy . ... .. 

. 0.00 

0.28 


. 3.64 

2.22 


. 7.28 

8.56 


. 12.88 

17.80 


. 0.46 

0.43 


. 21.36 

22.80 


. 19.19 

23.60 


. 2.80 

3.00 


. 28.33 

17.80 

Ash (mineral substances) . 

.. 5.24 

5.56 


By the most approved method of analysis Dragendorff has determined the 
percentage of theine in the teas in Russian commerce: 
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Price per Russian pound 
Rubs, kop.. 

Water. 

Const, sol. in water. 

Theine in non-dried tea. 

Nitrogen—per cent. 

Tannic and boheic acid. 

Const, insol. in water.. 

Ash . 

Silica and sand.. 

Ash, less silica and sand. 

Ash, from insol. const. 

Potash—per cent, on the tea.. 

Potash—per cent, on the ash. 

Phosphoric acid—per cent, on the tea, 
Phosphoric acid—per cent, ou the ash, 


Yellow Tea. 

Green Tea. 

. 8. 

4.50 

Per cent. 

Per cent. 

. 9.88 

7.92 

. 36.50 

37.50 

. 143 

1.01 

. 0.00 

6.01 

. 12.70 

_ 

. 53.70 

54.00 

. 5.33 

5.78 

. 0.85 

0.58 

. 4.48 

5.20 

2.79 

2.04 

2.10 

2.48 

. 39.55 

42.99 

. 1.33 

0.77 

. 25.02 

13.32 


Black Tea. 

Flower Tea. 

2.20 

3.20 

Per cent. 

Per cent. 

10.70 

12.00 

27.20 

26.70 

2.11 

1.95 

02.10 

01.30 

0.18 

6.20 

1.11 

0.97 

5.70 

5.23 

_ 

2.47 

1.14 

1.04 

18.54 

10.88 


Tea owes its peculiar aroma to a volatile essential oil of a citron*yellow color, 
which solidifies when cold and resinifies when exposed to the air. Its specific 
gravity is less than that of water; when extracted from the seeds it is 0.927. The 
amount present in tea varies from 0.0 to 1.0 per cent. 

J oa contains, as stated, an alkaloid known as theine. This is a crystalline 
body, of an alkaline nature, and rich in nitrogen. It is represented by the~formula 

^8 0 ^4 ^ 2 * 

Frerichs, C. J. Lehmann, Hausemann and others have experimented on them¬ 
selves, and shown that theine in large doses is a poison. Lehmann, after taking 
.5 gram (7.71 grains), suffered from frequency of the pulse, irritation of the blad & - 
der, cerebral excitement, slight hallucinations, and, lastly, a desire to sleep. 
Hausemann took .25 gram (3.85 grains) with somewhat similar symptoms. Pratt 
found, with subcutaneous injections, that .3 gram lessened the pulse and caused 
sleeplessness; .4 to .5 gram quickened the pulse and caused a desire for frequent 
micturition, but no dilation of the pupil; .8 gram caused great uneasiness and 
anxiety, trembling of the hands and arms, so that he was unable to write, and 
later a restless sleep, with continual dreaming. Cooley' claims to have taken 1.29 
grams (20 grains) of pure theine every day for a month without experiencino• any 
other symptoms except elevation of spirits. Strauch gives the least fatal dose for 
cats as .25 gram, which killed a cat in thirty-five minutes. 

Stenhouse has found from 0.70 to 2.13 per cent, of theine in various teas, and 
Peligot has found from 2.34 to 6.21 per cent. 

Boheic acid C 7 II, 0 0 6 was separated by Rochleder* from the leaves of thea 
sinensis. It is a pale yellow amorphous powder. 

Hlasewetz has found quercitrimc acid C 33 H so 0 17 in tea leaves. It forms, 
on crystallizing, chrome-yellow crystals. 

Filhol claims that quercetin, C 2 ^ H 18 0 12 , is present in tea leaves. It forms 
yellow needles on crystallizing, or a citron-yellow powder. 

Wigner has determined the hygroscopic moisture in thirty-five samples of tea, 
consisting of hyson, capers, souchongs, gunpowders, and others: 


The maximum amount of moisture 

(l 44 44 44 

l( tt (4 tk 

“ minimum “ “ 

*< 44 44 44 

(4 44 44 44 


found in hyson. 

gunpowder. 
“ congou. 


gunpowder, 
hyson. 


Per cent. 
5.08 
0.55 
10.33 
0.36 
6.55 
4.84 


The total nitrogen found in sixty samples of black tea, by Wigner, was 3.26 
per cent. Hodges found a sample of genuine tea from Cacliar to contain 4.74 per 
cent. 1 

S. Jauke found tea to contain from 6.922 to 8.1 per cent, of tannin. A tea 
giving only 6 per cent, must be looked upon with suspicion, as exhausted tea leaves 
contain from 2 to 4 per cent. 

The extract of genuine tea varies considerably from 26 to 46 per cent._the 

average being about 36 per cent. 

Tea is consumed under the form of infusion, made by pouring boiling water 
upon it and allowing it to stand for a short time. Tea should not be boiled, as 
the essential oil which gives to it its peculiar aroma and flavor is volatilized. 

1 “ Die. of Prac. Receipts.”—Art. Caffeine. > “ Ann. Chem. Pliarm,” lxiii. 202. 
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According to Dr. Letherby,* experiment has determined that infusions of tea 
are strong enough when they contain 0.3 per cent, of extracted matter, so that a 
moderate-sized cup (5 oz.) should contain G.6 grains of extract of tea. 

As to the best water to be used in drawing tea, the Chinese never use a very 
soft or hard water. As a rule, water from a running stream is preferred—“best 
from a hillside, and next from a river.” “We must conclude,” says Lehman, 
“that water of from four to seven degrees of hardness after being boiled is best 
suited for infusions of tea and coffee; for such water dissolves the aromatic and 
physiological constituents without extracting the disagreeable bitter principles.” 

Experiment and experience has shown that tea is a valuable article of diet. 
Still, tea cannot be regarded as a nutrient in the sense of maintaining structure or 
generate heat by its decomposition. 

Much diversity of opinion exists amongst physicians as to the use of tea, some 
favoring its use in cases of indisposition or sickness, while others prohibit its use 
altogether. It is therefore necessary to study carefully the experiments which 
have been conducted respecting the effect of tea upon the system, so as to clear 
away such apparent diversity of opinion. 

(To be contimied in the May number'.) 


THEORY OF EARTHQUAKES. 


BY PROF. T. W. LA FETRA. 


I take the liberty to send you herewith a translation of a passage from an 
article just published in one of the papers here [Santiago, Chili] relating to the 
causes of earthquakes, and having special reference to the volcanic disturbances 
from May to September, 1883, in the island of Krakatoa, in the Sunda group. 
The theory advanced by the writer is so similar in some respects to one given by 
yourself in The Microcosm of May, 1883, that I feel assured your readers will re¬ 
gard it with some interest. 

After recounting succinctly the several theories advocated by some of the most 
# eminent modern scientists, including Humboldt, Darwin, M. Perrey, etc., he refers 
to that of Mr. Rogers, a North American geologist, which considers earthquakes 
as produced by pulsations of the fluid matter beneath the earth's crust, transmit¬ 
ting their undulations from one point to another, like those of a great wave. This 
theory of the undulations of the central igneous mass, and the propagation of 
earthquakes by this cause, he regards as confirmed by subsequent observations in 
Venezuela, where tremors have been known to cross the western cordillera and, 
passing across the vast intermediate plain, to propagate themselves in the Parime 
ranges. He then continues: 

Let us now examine the law which governs the location of volcanoes. All 
volcanoes, whether extinct or in activity, are found either isolated or in groups. 
Of the 200 and upward which have been in eruption within a century, more than 
150 are situated on islands, and 171 on the western coasts of the continents. This 
fact, which appears purely accidental, rests upon a natural law: geological science 
considers mountain ranges as lines of upheaval, and the coasts which form rapidly 
inclined planes as lines of fracture, and, as a consequence of this general principle, 
considers islands as points of upheaval and their coasts as points of fracture. 
Hence it is that volcanoes, being the effects of the tides of the central igneous 
mass, have necessarily been formed precisely at the junction or angle of those two 
planes, that of upheavals and that of fractures, situated near the western coasts. 

Let us now see why volcanoes are situated near the western coasts. The tide 
of the igneous mass of the interior of the globe, like the tide of the ocean, will 
traverse from east to west the interior crust of the planet, which is full of internal 
concavities and convexities, the former corresponding to the continents and islands, 
and the latter to the oceans and lakes. The wave of the interior tide of the earth 
would consequently pass readily from the convexities to the eastern part of the con¬ 
cavities, but with difficulty from the western part of the concavities to the eastern 

* “On Food,” p. 157. 
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part of the convexities of the interior of the earth's crust. This difficulty which 
the line of interior concavity offers to the progress of the igneous tide makes it 
break the weaker parts of that line, which correspond precisely to the lines of 
fracture of the western coasts of the surface of the land, and so forms the law of 
the formation and location of volcanoes. 

Now, these tides do not produce themselves, but obey, as does that of the 
ocean, the attractions of the heavenly bodies, principally the sun and the moon. 
This attraction made itself visibly perceived in the cataclysm of Krakatoa, since 
the complex phenomena which accompanied or preceded the first explosion of vol¬ 
canic fire in Keeling Atoll, as, among others, the red crepuscular auroras, were the 
influence of the attraction and reflection of the sun upon the earth. Several weeks 
before the eruption of Java, sunsets or crepuscular auroras of singular redness 
were observed in the South Atlantic. 

All of the phenomena observed in the earthquake of Krakatoa, as well as the 
explosions of the great interior wave as the undulations of the great marine and 
atmospheric waves which traversed in a few hours the surface of the globe, and 
the evening glows which preceded and accompanied that earthquake, being phe¬ 
nomena produced by one and the same cause, all are effects of the attraction and 
reflection of the sun, which operates as a force and as a light upon the earth. This 
is, in my opinion, the efficient cause of the volcanic eruption of Krakatoa. 

In order to corroborate still more this theory, let us examine the phenomena 
of the crepuscular auroras, which have occasioned so many investigations. The 
volcanic cloud which for weeks after the 21st of May, 1883, rose in the form of a 
straight column, leaving some of its dust on the island of Timor, 112 miles distant 
from Krakatoa, cannot have been, as M. Flammarion and certain ship captains, 
witnesses of the eruption of Java, and whom he cites in his support, have said, the 
cause of the magnificent red twilights which shed their splendors on every horizon 
of the globe, and which are still seeii some evenings in Chili. Optics teaches us 
that the white lights of the sun may be divided into seven lights of different col¬ 
ors, ranging from the most refrangible—that is, that which diverges most in being 
refracted—to the least refrangible, in the following order: violet, dark blue, light 
blue, green, yellow, orange, and red. The first three pass with difficulty through 
the atmosphere, as is proven by the absence of them in the colors of the crepuscula; • 
in these are seen yellow, orange, and red, but never blue. The aerial envelope of 
atmosphere through which the sun’s rays pass being denser at twilight, the rays, 
refracted by the aerial particles, as violet, dark blue, and light blue, are absorbed 
and invisible. The denser the atmosphere the more it will absorb the blue and 
refract the red. Consequently the presence of the red twilights which were ob¬ 
served before the earthquake of Java presupposes either that the atmosphere in¬ 
creased in density or that there burned in the sun a greater quantity of chemical 
substances which give a red light. With regard to the first, from the first erup¬ 
tions at Krakatoa, which were not the most explosive, to the present time, no one 
has observed an increase of density in the atmosphere, while there was seen at the 
same time around the whole earth the evening glow. Moreover, the dust of the 
luminous cloud, which in part fell on the island of Timor, in order to have envel¬ 
oped the atmosphere with a lamina of a single millimeter’s thickness would require 
to have a volume of more than GOO cubic kilometers. On the other hand, with 
respect to the second point, astronomers have observed in the sun a reddish atmo¬ 
sphere which surrounds it, a probable result of volcanic disturbances in it caused 
by universal attraction, which produced also, by agitating the liquid masses of our 
planet, the terrible earthquakes of Java and Spain. 

From the new data observed in the complex phenomena of Krakatoa, it re¬ 
sults, then, that the cause of earthquakes and reddish crepuscular aurora is in the 
attraction which the heavenly bodies exercise upon the earth at the time of their 
conjunctions or oppositions, and that the secondary cause of those phenomena de¬ 
pends upon the pulsation of tides of the interior igneous mass of the earth. 
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ERRORS OF THEISTIC EVOLUTIONISTS. 


BY REV. JOSEPH SMITH. 


Those holding the theisfcic phase of evolution labor to persuade themselves 
and others that they give no countenance or support to the infidel phase of the 
theory, and are quite indignant when told that such is the tendency of their course. 
But in this they are as much in the fog as they are in relation to the fact of evolu¬ 
tion itself. For if it is conceded that there is so much of creative, or quasi-cre- 
ative, power and skill stored up in the little moneron that it can successively 
change itself into such other higher species as are nearly related, it would be folly 
to attempt to convince a skeptical world that there is not enough power and skill 
in it to develop into any and all other animal forms, especially with the help of 
those mythical “ missing links” that have been made to play so important a part 
in the theory of evolution. Hence, these defenders of theistic evolution are inev¬ 
itably strengthening the hands of the infidel wing of its advocates, and doing a 
serious injury to evangelical religion. 

But their grand error is in embracing evolution in any form. For evolution, 
whether theistic or atheistic—the transmutation of one species into another—is a 
baseless hypothesis, a mere theory, unsupported by a single fact. 

This statement may seem pretty arrogant, in view of the numbers and stand¬ 
ing of those who have embraced the theory. But what are the facts? For this is 
a question of facts, not of theory and fancy. 

Has any one ever seen or known one species change into another? Never. 
What is the teaching of natural history during the myriad ages of the past, whose 
record is in the rocks as well as m human history? Does it report any such trans¬ 
mutation? Not at all. 

In the British Museum are gathered specimens of every known form of animal 
life that has ever inhabited our earth. These specimens Prof. Etheridge, F. R. S., 
has carefully classified and arranged, and has thoroughly studied their relations 
and distinctive features for many years, till he has become a genuine expert in the 
science, and probably better fitted to give an opinion on the subject than any other 
man living. Has lie, with all Ins unequaled opportunity for observation, discov¬ 
ered any evidence of the transmutation of species? 

In an interview with a scientific gentleman, Prof. George E. Post, he said to 
him: “ In all this great museum there is not a particle of evidence of the transmu¬ 
tation of species. Nine-tenths of the talk of evolutionists is sheer nonsense, not 
founded on observation, and wholly unsupported by fact. Men adopt a theory, 
and then strain their facts to support it. I read all their books, but they make no 
impression on my belief in the stability of species. Moreover, the talk of the 
great antiquity of man is of the same value. There is no such thing as a fossil 
man . Men are ready to regard you as a fool, if you do not go with them in all 
their vagaries. But this museum is full of proofs of the utter falsity of their 
views.” 

Now this is the deliberate verdict of an expert in this department of science— 
one not blinded by a pet theory, or captivated by the opinions or vaunted theories 
of others, and one who knows whereof he affirms. 

Such is the teaching of the past. Nor is the evidence of the stability of 
species found only in the past. The present affords equal, and even stronger, evi¬ 
dence of the same fact. 

There is ample proof that God has fixed limits to each species, both vegetable 
and animal, which it cannot pass. Marked varieties may, indeed, be produced. 
The single wild rose, for example, through artificial means may be developed into 
the fulfgaiden rose. But it does not thus become a new species. And even as a 
variety it is not in its nature permanent . Withdraw from it those influences by 
which it was developed and it will gradually return to its original wild type. Tin* 
same is true of all other varieties in the vegetable kingdom. 

Prof. Wood, author of some of our standard works on botany, says of these va¬ 
rieties: “ They are never permanent, but exhibit a constant tendency to revert to 
their original type.” 
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Thus nature forbids the transmutation of one species into another. The same 
law holds in the animal kingdom. 

Evolutionists have tried to establish a new species on the basis of bybridity. 
But this is impossible, for nature abhors hybridity as it abhors a vacuum. And in 
the animal, as in the vegetable kingdom, nature is equally opposed to any impor¬ 
tant or permanent departure of a variety from its normal type. 

Change of climate, food, treatment, and forced connection may divert an ani¬ 
mal from its native type till a marked change is produced. But this establishes 
no new species. This variety will generally continue so long as the animal is sub¬ 
jected to these new conditions. But return it to its natural home, and leave it to 
itself, and, like the vegetable variety, it will “exhibit a constant tendency to re¬ 
vert to its original type.” 

In blooded stock, where some desired quality is sought to be developed by 
breeding in and in, a marked variety is often produced, but no new species. In¬ 
deed, the tendency of such variety is to run out; for it not only grows less and less 
hardy the further it departs from the original type, but it is more subject to dis¬ 
ease, and especially to sudden death. 

And, however far the variety may be forced from its normal type, it is certain 
that it is not a new species, or approaching a new species, for it is as fertile as ever 
with the original type; when, if it were assuming the character of a distinct species, 
it would, like the mixture of the horse and ass, run into hybrid sterility when 
crossed with the original type. Hence the transmutation of species is an impossi¬ 
bility. Nature is sternly arrayed against it. 

And this fact is absolutely fatal to every form of evolution, whether thcistic or 
atheistic, for the whole theory rests on the assumed fact of the transmutation of 
species; and this being exploded, the whole thing collapses. 

Thus utterly baseless is the theory of evolution that has drawn such numbers 
to its support, and that seemingly threatened the very foundations of Christianity. 

Strongly desirous to be rid of God and the restraints of his government, men 
have “assumed this theory, and then strained their facts to support it”—facts, 
when rightly understood, as l)r. Hall has abundantly shown, yield it no support, 
and many of which are completely fatal to it. 

Thus powerfully will a pet theory blind the eyes and pervert the judgment of 
men of science. No wonder, then, that in advocating such a baseless theory 
“nine-tenths of their talk” should be “sheer nonsense.” 

And what is even more surprising is, that such large numbers of the Christian 
ministry are so dazzled and captivated by the reputation of certain infidel writers, 
and the specious presentation of their “ strained facts,” as readily to accept this 
groundless theory, and vainly labor to make the Bible conform to it. 

Some of the more prominent of this class of evolutionists are evidently weak¬ 
ening and assuming a non-committal position, simply affirming that God vlight 
have produced the race of animals by transmuting one species into another, or he 
might have created each species independent of others. But the question is not 
what God might have done, but what he has done. The proof is abundant that 
species are permanent, and cannot be transmuted, and this settles the question. 

The resemblance and gradation of species no more proves that one was evolved 
from another, than the gradation in architectural structures proves that all higher 
forms, up to the palace and cathedral, were evolved from the Indian wigwam .° 

But though evolution has been so extensively embraced, and its advocates hold 
it with such tenacity that, generally, they are very unwilling to listen to the proofs 
of its fallacy, and esteem as “ fools ,’ or at least as very arrogant, those who pre¬ 
sume to oppose them, yet the truth is certain ultimately to prevail, even against 
great numbers and great names. And they may be assured that the stability of 
species will live when the theory of evolution, the mode of motion theory, and the 
wave-theory of sound will have passed to that “ limbo, large and broad,” where 
are stored the Ptolemaic theory of astronomy, and the myriad other like abortions 
of the human brain. 
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EDITORS’ TABLE. 


The Problem of a Future Life. 

The Dalles, Oregon, Jan. 10, 1886. 

Editors of TnE Microcosm,— The reading of 
your magazine for something more than two years 
has made me a pretty strong believer in the doc¬ 
trines and principles of Substantial ism. I like the 
seeming harmony there is between science and Chris¬ 
tianity as taught in the 41 Problem of Human Life ” 
and Microcosm. But I may either have misunder¬ 
stood, or overlooked one point in science and the¬ 
ology to which I wish to call your attention should 
you consider it of sufficient importance, to wit: If 
electricity, magnetism, heat, gravitation, etc., when 
no longer in sensuous action, revert to their native 
force-elements and thus no longer retain their iden¬ 
tity or distinctive existence, may not life, mind, 
and soul, when they have ceased their manifesta¬ 
tions, again revert to the life, mind, and soul-ele¬ 
ment from whence they came, and thus leave no more 
trace of conscious or distinctive existence than do 
the physical forces? Could not the skeptic say, Oh, 
yes, we will agree that the forces of nature are sub¬ 
stantial entities returning after manifestation to the 
force-element, but when the life-force and mind-force 
become disconnected from the body, what evidence 
have you that the mind of man maintains a per¬ 
sonal conscious existence, or that it is not, like 
electric force, absorbed and lost in the great mind 
and life-element of nature? Respectfully, 

H. Rice. 

REMARKS BY THE EDITOR. 

The problem here presented by Mr. Rice is with¬ 
out doubt the most difficult for satisfactory solu¬ 
tion of any problem in religio-physieal philosophy. 
The reason for its extremely difficult character is 
the fact that it takes in both sides of the hiatus 
which separates the here from the hereafter; and 
involving, as it does, the actual condition of the 
mind, life, or spirit after it has passed this chasm, 
it necessarily ceases to be the subject of scientific 
demonstration, though it is yet within the domain 
of scientific investigation by the principles of anal¬ 
ogy, reason, and the intuitions of our being. 

The difficulties suggested by Mr. Rice have by no 
means escaped our serious consideration, even 
during the earliest stages of the development of 
Substantialism; and while we fully realized that no 
possible solution of the problem could stand as a 
mathematical demonstration of the soul’s identity 
and personality after it leaves the body at death, 
yet the analogies were regarded as so strong that it 
took only a slight preponderance of probability 
based upon the testimony of religion to make hu¬ 
man immortality a settled fact, even from a scien¬ 
tific and philosophical standpoint. 

Although this seems like a confession of weak¬ 
ness, yet it is a demonstrable fact that all the 
strength science has with which to favor religion, 
results from the rational truth of Substantialism as 
relates to the physical laws and forces and their un¬ 
avoidable correlations to the vital and mental 
forces of the universe; while it is equally demonstra¬ 
ble that without the aid of this new philosophy, as 
we have repeatedly shown, religionists stand utterly 
helpless in the presence of the weakest materialist. 
No doubt can exist of this, with the universally 
admitted analogies of the vital, mental, and phys¬ 
ical forces as mere modes of motion or properties 
of matter, which scientists everywhere teach, dead 
against any such idea as human immortality. Which 

better, therefore, to have the strong and almost 
conclusive analogies of physical science with us in 
making the forces of nature substantial entities, or 
directly opposed to us in our hopes of a future life, 
as they would be on the supposition that Substan¬ 
tialism is not true, and that all force, or energy, is 
but the property or motion of matter? With Sub¬ 
stantialism philosophically true, that every physical 
force or form of energy is areal objective exist¬ 
ence or entity, life-force, mind-force, and spirit- 
force arc instantly transformed into substantial en¬ 
tities on a basis of scientific analogy so nearly 


amounting to demonstration that it defies the oppo¬ 
sition of science to jostle it. 

Thus stands the argument upon the general prob¬ 
lem under consideration, and upon the very border¬ 
land of the spirit-realm, when the difficulty of the 
materialist, as presented by Mr. Rice, demands an 
answer. What reason, he asks, is there why the 
human intellect or spirit, as the force which the 
Creator has raised to the highest perfection in the 
realm of Nature, should retain its identity and per¬ 
sonality after separation from the body, when the 
inferior vital and mental forces of lower animals, 
and still more inferior forces of the physical domain, 
subside back into their respective force-fountains, 
lose their identity, and merely continue to exist as 
the crude but substantial force-element from which 
each of these indentical forms of energy had its 
rise? Does not the very putting of the question, as 
here fairly done, somewhat tend to give the true 
reason why such a distinction and difference in 
favor of spirit , as the crowning triumph of Nature’s 
God in the human soul, should really exist? 

If an intelligent God pervades this universe, not 
as gross matter, but as infinitely refined intellectual 
and vital personality (for which innumerable ra¬ 
tional considerations can be produced), would it 
not be in keeping with such intelligent and personal 
spiritual essence and 070 , that other corresponding 
intellectual and personal beings on the finite plane 
should exist as the crowning work and glory of 
such an infinite personality? And whence could 
come such glorified beings except as transformed 
personalities from the human vital, mental, and 
spiritual organisms, which for a time are permitted 
to tabernacle in this material body, thus allowing 
them from their exalted environment to earn and 
inherit individuality and identity forever, rather 
than a subsidence into the crude vital and mental 
force-element to v/hich inferior vital and mental 
forms of force are appropriately consigned? 

Unless there is no intelligent First Cause, or pri- , 
mordial fountain of vitality and mentality in the 
universe, a supposition at which every higher fac¬ 
ulty of reason and human consciousness revolts, 
then rational analogy and the eternal fitness of 
things irresistibly proclaim that man , nature’s 
superlative diadem of glory and the Creator’s 
noblest work of divine art, must personally survive 
the catastrophe of bodily dissolution, and prove 
the sole exception to the otherwise universal law of 
nature’s force-element as the receptacle of all other 
forms of energy after they have served the purposes 
of their manifestations here. If this be not so, then 
the creation of man with his mighty intellectual 
powers, so analogous to what the Deity himself 
must be, was a consummate trilling with infinite 
possibilities by infinite power and wisdom, making 
the failure so lamentable and stupendously pitiable 
that even angels, were there such beings, wouid 
cover their faces in shame. 

We infer, therefore, from the very nature and 
essence of the intellect of man, which is capable 
even while in the body of virtually living in the 
spirit realm by anticipatory yearnings, that it was 
originally and chiefly designed by the Creative Will 
to fit man for that form of existence as being the 
state of God himself, and therefore that such 
must bo the sphere best suited to the perpetual de¬ 
velopment, exercise, and enjoyment of faculties 
and powers so far transcending anything else the 
earth affords. 

In corroboration of the hints here hastily thrown 
out it plight not be uninteresting to the reader to 
glance at the embryo thoughts upon this theme, as 
we presented them originally in the 44 Problem of 
Human Life,” which we copy as follows: 

"‘Thus the way is logically made clear for the as¬ 
sumption that the vital and mental organism of ' 
each living creature consists of a mere drop from 
out the fountaiu of God’s own infinite vital and 
mental substance. To the primal and miraculously 
created parents of each species the Creative Will 
must then have transferred an infinitesimal drop of 
His own being, constituting not only the real 
entities of these primal parents, but the perpetual 
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specific germs for transmitting the same entity to 
offspring, and the only part of an organic being 
not liable to displacement and substitution, as so 
clearly shown in the preceding chapter; while the 
primordial stock of knowledge given to the first 
parents of each species, necessary to their primitive 
conditions of life, was also but a drop out of His 
own infinite intelligence. 

“And here, accidentally, we again como back to 
the starting point—the real, intrinsic, and essential 
difference between the vital and mental organisms 
of the human and lower forms of being. From the 
hints already given, the thoughtful reader must 
have caught a glimpse of an infinite chasm yawning 
between the man and even his faithful dog; though 
its expansion, embracing an eternity of existence 
and development, may not have been fully compre¬ 
hended by him thus far. He has only to note the 
essential constituent element of difference in the 
vital and mental entities on either side of this 
hiatus, and it will flash upon him at once as the 
grandest of biological conceptions. Here it is in a 
condensed form. While the lower animals receive 
at birth their specific stores of knowledge suited to 
their environment(without the capacity of teaching 
or being taught, except to a very limited specific ex¬ 
tent), thus adapting them exclusively to this single 
state of existence, the human being receives no 
knowledge at birth—not a single idea of inherited in¬ 
telligence—but, ns before observed, an unlimited 
blank capacity for being taught, having an interior 
organism capable of being cultivated and expanded 
to eternity! This alone constitutes a wall as broad 
as the earth and as high as the heavens between 
the man and the brute. 

u But, as a necessary psychological corollary and 
scientific outgrowth of this sublime demarkation, 
lower animals cannot have the slightest conception 
of a future life, since their vital and mental organ¬ 
isms, as well as their specific stores of inherited 
knowledge, are only suited to and limited within a 
temporary existence. Hence, a future life of con¬ 
scious activity, being unanticipated, undesired, and 
wholly unconceived of, by lower species, would be 
of not the least advantage even to the most culti¬ 
vated orang-outang, and would be unappreciated 
by such creatures even if they had it, since it would 
be but an eternal sameness without the eternal ad¬ 
vances in culture necessary to make it otherwise, of 
which their very organic natures are wholly insus¬ 
ceptible. 

“ The greatest and most important difference be¬ 
tween man and the lower animals, even including 
the higher apes—that difference which may be prop¬ 
erly called the distinguishing characteristic—con¬ 
sists in the fact that no animal below man has or 
can have a conception of life after death, from the 
very nature of their instinctive knowledge and the 
manner of its reception. Whatever other differ¬ 
ences may exist, and they are numberless and 
startling, this is incomparably the most intrinsic 
and universal. 

44 All this limitation to earthly objects, however, 
is exactly the reverse with man. With his unlim¬ 
ited blank capacity at birth for receiving instruc¬ 
tion, he immediately acquires with his ordinary and 
rudimental intelligence, even if not specially taught 
it, a conception of living on forever; and not only 
such a conception of a future existence, but a de¬ 
sire for and appreciation of such an endless oppor¬ 
tunity of acquiring knowledge. There is no reason¬ 
able or scientific ground for supposing that a 
longing anticipation of and a universal aspiration 
for a life beyond death could have been thus made 
an indestructible part of man’s mental organism 
were there no such a possibility as a future life in 
the divine economy of the universe. This blank 
capacity for unlimited cultivation and eternal ad¬ 
vancement in knowledge becomes the guarantee of 
man’s immortality—while the lower animal, having 
no such capacity as a title-deed to a future life, 
gives back at death the mental and vital drop of its 
essential entity, which, instead of being annihilat¬ 
ed or in any sense lost or blotted out, exists forever 
—not as an identity of being, but falls back and is 


reabsorbed into the great and infinite fountain of 
life and intelligence from which it originally came 
as a spark of being—the same as a drop of water 
which rises from the sea in the form of vapory mist, 
and after being carried by clouds to distant lands 
and caused to descend in rain to water the soil, serv¬ 
ing thereby its temporary use, percolates to the 
river, through whose channel it at last finds its way 
back to the original fountain whence it came, where, 
by illiquation, it forever loses its identity in the 
bosom of the mother ocean, without an atom of its 
substance being annihilated. 

44 Even the infant, at birth, or before it has a con¬ 
scious thought, is thus the heir by title-deed to im¬ 
mortal life, though its actual knowledge is not the 
millionth part that of the pig or puppy of the same 
age. It starts, thus, a blank as to intelligence; but, 
having the infinite indorsement of its father and 
mother, which involves the undeveloped capability 
of analyzing the stars and weighing the planets, it 
holds wrapped up in its vital and mental organism 
the q/o of an indestructible personal identity; and 
should it thus die untaught, and even unconscious 
of its own being, its mayna cliarta of selfhood will 
be its passport to the primary college of the angels, 
and thence to the university over w hose entrance is 
written in letters of life—The Garden of Eternal 
Progress.” 

Man a Glorified Duck or a Bankrupt Monkey. 

Rev. Dr. Talmage delivered a lecture quite re¬ 
cently on the Absurdities of Evolution, at the Madi¬ 
son Avenue Church, before a large assemblage. 

The following are some of the remarks made by 
the Doctor: 

Dr. Talmnge stated that evolution made guesses 
where we came from. Theology treats of wiiere we 
are going. 

But still we are here. There is no war between 
genuine science and religion. Science is the bass, 
and religion the soprano. All of the great discov¬ 
eries have been made by Christians. Morse, w-fio 
gave us the telegraph, w r as a Christian; and Simp¬ 
son, who gave us chloroform, was a Christian. If 
Haeckel, Mills, Huxley, or Spencer were asked: Do 
you believe in the Bible, in Adam, in miracles, in 
the death of Jesus, in the Holy Ghost?—their an¬ 
swer w r ould be, No; and so would they all say. All 
scientists w f ho believe in evolution are, therefore, 
infidels. Evolution tells us that at one time man 
was a web-footed animal. lie must, therefore, 
have been a glorified duck. Any one who says 
there is no difference between the biblical account 
of creation and the evolution account, utters a 
gross misrepresentation. As Spencer was not pres 
ent at the commencement and God w T as, I prefer 
the divine knowledge. 

Evolutionists may push God sixty millions of 
miles away if they wish, but he will still be too near 
for evolution. 

Bitten by the tongue of the second death be the 
man that utters that natural selection and the sur¬ 
vival of the fittest is true. 

What kind of evolution do you call it that has 
reduced the average height of a man of a few’ thou¬ 
sand years ago from ten feet down to the present 
average height of five feet six inches, and the age 
of man from eight hundred years down to thirty? 

Nafurai evolution is dow’nward and not upward. 
Give natural evolution a chance and all the in¬ 
habitants of this w’orid w’ould be in a penitentiary. 
According to evolution, man is a bankrupt monkey. 
Evolution reduces everything dowui to germs and 
protoplasm, and accounts for their appearance by 
spontaneous generation. What a narrow escape 
from not needing a God. Evolution is crowded 
with mysteries and missing links. Why not admit 
the one great mystery of God and have that settle 
ail mysteries? 

Farm Recipes. 

When the ground is frozen hard is a good time to 
break down the stalks. Rake up the trash and burn 
it. Have the fields as clean as possible. You will 
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save time both in preparing the land and in cultivat¬ 
ing the crops. 

It will not do to run a plow through an orchard, 
as the roots of the trees may be cut and hacked to 
pieces so greatly as to do injury. A light cultivator 
may be of service, however, as by its use weeds and 
rank grass may be kept down. 

A hill of raspberry plants, after being trimmed in 
the spring, should only have three or four canes 
about three and a half feet high, and nearly one inch 
in diameter at the base, each cane having a few 
side spurs about ten inches long. 

If you have a good farm horse, keep him. The 
difficulties in the way of securing a good horse can¬ 
not be realized until'the animal is really required, 
and attempts are made at purchasing. But few 
horses are exempt from defect of some kind. 

Avoid getting the boar fat. Feed him no corn 
at all, and allow him plenty of room for exercise. If 
too fat he will be of but little service, and as it will 
be less expensive to keep him in moderate condi¬ 
tion, it is a matter of economy not to feed him 
heavily. 

Muddy barnyards will cause the milk to fall off. 
When cows are compelled to stand knee-deep in 
mud, with their bodies plastered over with it, dirt 
will find its way into the pail, while additional food 
will be necessary to supply that lost from cold and 
and exposure. 

Strawberry plants should be set out in early 
spring or in August, in both cases the object being 
to derive the advantages of the early and late rains. 
The plants should be set one foot apart in rows 
three feet apart, and should not be allowed to fruit 
or run the first year. 

Sickly-looking plants may be taken out of their 
old pots, the roots washed, the weaker branches 
trimmed and placed into as small pots as the roots 
can be placed into. Let such a plant remain there 
until by good growth it shows its healthy roots; 
then it may have more earth in a little larger pot. 

The man who drugs his horse to make his hair 
sleek and shiny shows very little sense. The best 
means to keep'the coat glossy is careful and daily 
grooming. This, with plenty of oats and water 
and an occasional bran mash, is all the horse needs 
when in health. The arsenic groom should be dis¬ 
charged. 

A New England man has patented a process for 
improving the fertility of fields by trenching and 
cross -trenching them three and a half feet deep and 
four rods apart, partly filling the trenches with loose 
stones and throwing enough earth over them to 
allow the plow to pass over without coming in con¬ 
tact with the stones. 

During cold weather cows that receive water 
which has been warmed to a temperature of 110 
degrees will give more milk than those that are 
compelled to drink the ice-cold fluid. This has 
been demonstrated by actual experiment, as there 
is quite a loss of animal heat on the part of the 
cows when compelled to drink ice water in cold 
weather. 

If ammonia is allowed to escape and permeate 
through the stable it will render the animals liable 
to disease, and also rot the harness. Plenty of dry 
dirt or muck will absorb it. and the use of these 
substances will, therefore, not only assist in avoid¬ 
ing waste of valuable fertilizing material, but pre¬ 
vent annoyance to stock from gaseous substances. 

The rule in pruning grape vines is to shorten the 
shoots in proportion to their strength. Summer 
pinching, properly performed, of the strong shoots 
should equalize the strength of the vine. As a 
general rule, excellent grapes can be had by almost 
any judicious system of pruning, for the only ob¬ 
ject of pruning in any case is to get strong shoots 
to push where they may be desired, or to add to 
the increased vigor of the shoot, which pruning 
supposes will follow the act, increasing size in the 
fcruit it bears. 


There is no part of the whole economy of the 
farm that affords a greater field for investigation, 
that requires a greater variety of information and 
more thorough preparation, than that health-pro¬ 
moting department, the growth of fruits. Crops of 
other kinds, as grains, cotton, etc., bring the bulk 
of the farmer’s income, but fruits are indispensable 
if a good, healthy enjoyment of life is any con¬ 
sideration. Grains and vegetables all, as a rule, 
need cooking before they can be used, but fruits 
come from the tree when ripe just as God made 
them, ready for man’s immediate use. 

Fruit growers are beginning to understand that 
hardiness as a character for fruit has a very uncer¬ 
tain meaning, if taken in the absolute sense. A 
variety that is hardy enough when it first appears, 
gets its constitution run down, and thus it is not 
hardy. It does not follow’ because a stock of any 
given variety in one man’s hand is not hardy, that 
the same variety will not be entirely hardy in the 
hands of another who has other plants. In most 
cases the trouble comes from a weakened stock; 
methods of propagation, culture, or the secret at¬ 
tacks of invisible fungi will often weaken a whole 
race, and the first evidence is found in the plants 
being not hardy, or in some other way they are 
found to be running out. 

Whatever grass land is to receive a dressing or 
manure this season, should receive it before the 
frost is out of the land, for after the frost is out 
there is but very little grass land that is hard enough 
to cart over without injury, unless the work of cart¬ 
ing the manure on is delayed so late in the spring 
that the manure will not have time to settle down 
to the roots of the grass, wiiere it will keep moist 
enough to decompose in time to be of any use to 
the growing crop of the present season; but if ap¬ 
plied now*, the spring rains will settle it down to a 
position where it will soon be converted into plant 
food after the warm weather commences, and it will 
also settle down where it will not be disturbed by 
either the mower, tedder or the rake. 

This is the time for building hotbeds. 

North America produces annually over 100,000,000 
pounds of honey, worth §15,000,000. 

Chloride of lime in the runaway of rats will both 
drive them away and serve as an excellent disin¬ 
fectant. 

Sorghum makes an excellent fodder, either when 
fed green or cut and cured like common corn and 
then fed out as wanted. 

Watch the potatoes. If they are sprouting rub 
off the sprouts and reduce the temperature of the 
cellar as much as you safely can. 

Haul out manure for your orchard this cold 
w’eather. But don’t put it close up to the trunks of 
trees. Put it two to three feet away. 

We should not desire to develop the fat of the 
fow’l at the same time we are endeavoring to secure 
eggs. Wheat, oats, milk, meat and green food are 
better materials for laying hens than is corn. 

It requires twenty-one days from the egg to bring 
forth the perfect bee, and from fourteen to sixteen 
to make such bee a forager. But, however, such 
bees are valuable, for the reason that they can do 
the housework as well as their older sisters, and 
thus allow them to become foragers at once. 

Soiling crops demand the very richest ground. It 
will not pay to cut and gather a poor crop to be 
carried to the barn and fed while green. If the 
land is not rich enough to produce a maximum crop 
let stock gather herbage for themselves until 
enough land can be got in suitable condition. 

A successful grower of carnations has found lime 
to be a good fertilizer for them. They will be much 
finer grown in soil containing lime than in any other. 
It also prevents the attack of worms. The red spider 
and green fly may be overcome by the application of 
tobacco water, although many florists prefer fumi¬ 
gation with tobacco smoke. 

In planting a new bed of asparagus the first 
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and most requisite thing is the selection of suit¬ 
able soil, which should be a light, sandv loam or 
clear sand, without stones or gravel. Seed should 
be carefully selected from the largest and most 
productive roots, and planted as early in the spring 
as possible, in heavily manured, clean land, in drills 
about one foot apart and eight or ten seeds to the 
foot. , 

For culture in the window, the rose requires 
an abundance of heat, light, sun, water and nour¬ 
ishment in the shape of liquid manure or com¬ 
mercial plant food. If the plants are kept in a 
healthy condition the attacks of insects need not 
be feared. The principal depredators are red 
spiders and plant lice, both of which can be de 
stroyed by dipping the plant in a solution of tobacco 
water. An occasional sprinkling of the leaves with 
a wash made by steeping quassia chips is very bene¬ 
ficial. 

When hotbeds are desired only for a few flowers 
or vegetables for home use, the frame may be made 
movable. Dig a bed six feet wide, two feet or more 
deep, and of any length desired. Level off the bot¬ 
tom of this bed and drive down a strong stake in 
each corner, to which nail cheap boards. Make 
the frames twelve feet in length by five feet ten 
inches in width, so that a sash three feet by six 
may be used. The manure used for the hotbeds 
should be fresh and well worked, removing all coarse 
litter. 

Manure should be put around rhubarb roots and 
the small fruits, and upon the asparagus beds, 
as soon as the ground thaws, if it was "not done 
last fall. All of them will bear liberal manuring 
and will pay well for it. Prepare the hotbeds as 
early as possible. Every farmer should have one, 
in which to.grow his supply of lettuce, cabbage 
and tomato plants. If a few potatoes are sprouted 
in the hotbed they can be transplanted when others 
are planting potatoes, and about two weeks can be 
gained in the time of growing. Some farmers also 
go so far as to start their sweet corn, cucumbers, 
and a few other vegetables which they wish to ob¬ 
tain early in this way. 


Electricity in Engraving. 

In a new engraving machine Lieut. B. Carter, 
of London, has made an interesting application of 
electricity. The machine is chiefly intended for 
decorative work upon metals, and rapidly produces 
high-finished results. The words or designs to be 
engraved are first furnished by a setting of orna¬ 
mental types or stereotype plate. A fine'' platinum 
point traverses this, its motion being responded to 
by a table carrying the metal to be engraved under 
the point of the graver. As the platinum point is 
raised or let down by the design an electric current, 
acting upon an electro-magnet, produces a corre¬ 
sponding movement of the graver, which is thus 
made to accurately cut in the metal an enlarged or 
reduced copy of the types. 


The Treatment of Fever. 

Methods of Modern Physicians Compared 
With Those of The Past. 

The old injunction to starve a fever and stuff a 
cold, followed for many centuries as containing the 
quintessence of human wisdom, contained an error 
of great magnitude. Countless thousands of fever- 
stricken victims were offered as a sacrifice to this 
idea of starvation. “ A cold ” is a moderate fever; 
if “ stuffing” it, was good practice, then starvation 
in any fever was wrong. Experiment has shown 
the truth of this inference, and Graves, the great 
Dublin physician, was right when he desired no 
nobler epitaph than “ He fed fevers.” Systematic 
support, by food given as medicine and by alcohol 
in some form—also as a food—forms now the most 
important element in the management of all the self¬ 


limited diseases like typhus, typhoid, relapsing and 
yellow fever, pneumonia, consumption, dysentery 
and diphtheria, the eruptive fevers and acute inflam¬ 
mations generally. 

Tlie reduction of excessive bodily heat being one 
of the most important ends to be reached by medi¬ 
cal treatment, and quinine and its congeners not 
being always available, other means have been 
sought for and obtained for attaining the same ob¬ 
ject. The old style of keeping the sick-room hot 
and without fresh air, and covering the sick man 
with heavy non-conductors of heat, and not allow¬ 
ing him cold drinks, has been abandoned by every 
practitioner, whether he calls himself “ regular,” 
homeopathic or eclectic. Cold baths, cooling 
drinks, ice and good ventilation are recognized as 
among the most efficient aids by the physician. The 
people are themselves learning some facts regard¬ 
ing the hygiene of the sick-room that will render 
the old practices impossible in the near future. 


A Pump That Cost $1,000,000. 

The largest pumping engine in the world is that 
at Friedensville, Penn., used to pump water out of 
a zinc mine. It was built at Merrick’s foundry 
Philadelphia, in 1870, at a cost of nearly $1,000,000. 
Its parts were so heavy that all the bridges along 
the line of the North Pennsylvania Railroad, from 
Philadelphia to Center Valley, were strengthened 
to insure against accident. Its cylinder has a diam¬ 
eter of 110 incites; the piston rod is 14 incites 
in diameter. It has a stroke of 12 feet, and in 
one minute forces over 20,000 gallons of water 
or 30,000,000 daily, out of the mine to a height of 


Reviews of New Books. 

Notice to Publishers. 


Special arraiigemaits have been made to have all now 
books sait us carefully reviewed by specialists. 


Webster’s Unabridged Dictionary, G. & C. Mer- 
riam, publishers. Buy it. 

This work is truly a library in itself. It is diffi¬ 
cult for us to see how any one can do without this 
valuable work. Every scientist should possess it, 
and it should be found in every private and public 
library as well as schoolroom. 

1 he addition to the old dictionary of a “ Pronounc¬ 
ing Gazetteer of the World,” containing over 
25,000 titles, briefly describing the countries, cities, 
towns and natural features of the globe, greatly 
advances its intrinsic merit. 

History of the United States 
from 1492 to the year 1885—12mo„ pp. 254, by 
Emery E. Childs. Publishers: Baker A Taylor, 9 Bond 
St., New \ ork. This work is a condensed encyclo¬ 
pedia of the historical facts relating to the United 
States, arranged in chronological order, and includes 
notices of manufactures as they were introduced* 
tiie various industries, railroads, canals, telegraphs 
and other improvements and discoveries. At a 
glance the reader can find any important event 
happening in any given year from 1492 to 1885. 
There is hardly a fact mentioned in this valuable 
work that a well-informed person should not be 
posted on. 

We heartily recommend the book to all who de¬ 
sire to improve themselves, and who wish to know 
more about the United States than can be acquired 
from larger works in the same amount of time. 


It will pay every reader of this paper to send 
sixteen cents in stamps to the Joseph Dixon Cruci¬ 
ble Co., Jersey City, N. J., for samples of lead pen¬ 
cils. By mentioning this paper, they will receive 
pencils worth double the money. 
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TEE SUBSTANTIAL THEORY OF SOUND.* 


BY HEN I. L A. MOTT, PH. D., F. 0. S. 


It is a well-known fact that our senses have only a certain narrow gauge 
within which they are able to bring us into sensible contact with the world about 
us. All outside of this range we are unable to reach, except in so far as artificial 
means have assisted us. 

For example, we do not see all forms and colors; we do not hear all sounds; 
we do not smell all odors; we cannot consciously touch all substances; we cannot" 
taste all flavors. 

The owl and the bat can see when we cannot, the hare can hear sounds which 
would pass by us unheard, and the hound can scent an odor which we can only 
know the existence of by our higher faculty of reason. 

We must not imagine, therefore, that because we cannot hear sounds in what 
we call perfect stillness, that there is no sound. The fact is, had we ears more 
sensitive we would be continually surrounded by noises or sounds on all sides; in 
fact, by sounds of deafening intensity on the one side, and sounds of far less inten¬ 
sity than are produced by a fly when walking on the other side. 

It is evident that the limitations put to our sense of hearing are quite essential 
for our comfort and happiness. It is a fact that when our organs of hearing re¬ 
ceive on the one side less than sixteen pulsations in one second, and on the other 
more than about 40,000 pulsations, we will fail to hear sound; between these limits, 
however, we can hear all sounds of sufficient intensity. 

In presenting the new theory of sound , or, more properly, the substantial 
theory, it will be necessary to set forth, as briefly as possible, an outline of the 
Philosophy of Substantialism founded by A. Wilford Hall, Ph. D., LL. I)., 
and such other facts deduced from experiment, observation, and reason as bear 
more or less directly on the subject, when the substantial theory of sound will ap¬ 
pear to our reason as not only consistent with observed facts, explanatory of sound 
phenomena, but rational in every sense. 

In the first place, the Substantial Philosophy regards the forces of nature as 
objective entities, real substantial things, and different forms or manifestations of 
the all-pervading force-clement of nature, which is an immaterial substance, and 
which is constantly put forth and sustained by the Infinite. 

2. The word substance is a generic term, and embi’aces material as well as im¬ 
material substances—all matter being substance, but all substance not necessarily 
material. All material substance is supposed to have been synthetized or con¬ 
densed in different degrees of concentration out of the all-pervading immaterial 
substance by the infinite power and held together by the substantial force of 
cohesion. 

Just, then, as we see a graduated ascending scale in material substances, from 
osmium, the heaviest of all metals; through lithium, the lightest of ail metals; 
through acetylene, the lightest of all liquids; through hydrogen, the lightest of all 
gases; through odor, the most highly attenuated condition of all material sub¬ 
stance, so, on the other side, commencing where the material left off, and ascend¬ 
ing from odor, we have the substantial force of cohesion, chemism, adhesion, heat, 
sound, electricity, magnetism, gravitation, light, soul, mind, and spirit. 

An immaterial substance must necessarily be such an entity as does not possess 

* From Sci. Am Supply Apr. 3, 1886. • 
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the recognized properties of weight, inertia, physical tangibility, etc., and which 
can operate and exist in defiance of purely material conditions. We are compelled 
to judge of the substantial or entitative nature of anything of which the mind can 
form a concept, not by its recognizable or unrecognizable qualities through the 
direct evidences of our finite senses, but by its demonstrable effects upon other and 
known substances under the exercise of our rational faculties in judging, analyz¬ 
ing, comparing what they accomplish. 

To assume force to be unsubstantial, or a nonentity, is to attempt to conceive 
of the most manifest and gigantic physical effects as without a cause, such, for 
example, as the shivering of a forest tree to splinters by a touch of electricity, or 
even the pulling of a satellite or planet from its tangential course by an invisible 
and intangible mode of motion. Motion, surely, is not force; it is a phenomenon, 
the result of the application of force to a body—withdraw the force, and motion is 
at an end. Because a force cannot be seen, heard, felt, tasted, or smelt is no proof 
that it is not an objective thing, an immaterial substance as really and truly as 
water is a material substance. On the contrary, by its action and what it accom¬ 
plishes, we are compelled to give to it an entitative existence, especially as science 
has shown that, like matter, force can change its form of manifestation, but can¬ 
not be annihilated—its quantity cannot be altered. It must, therefore, be an 
entity; and if an entity, must be an immaterial substance, as it defies material 
conditions. 

Magnetism, that can lift 100 or more pounds of iron against the attraction of 
gravitation, can only be known to exist by its observed effects—not upon our sen¬ 
sations, but upon inanimate objects. The same is true of gravity. The same also 
would be true of light, were there no eyes, and of odor, but for the single, sense of 
smell, no possible experiment within human reach enabling us to prove its exist¬ 
ence except by that sense alone. IIow many other real, substantial entities, with 
wonderful properties and powers, may exist in surrounding nature, but wholly 
intangible to any of our senses, it is impossible for us even to imagine. 

With this brief insight into the nature of matter and force, we can readily im¬ 
agine the vast and far-reaching scope of the Substantial Philosophy. Sound, there¬ 
fore, according to the Substantial Philosophy, is a substantial force, one form of 
manifestation of the force-element of nature. As all the forces of nature are 
mutually convertible into one another, and back into the force-element itself, so 
substantial sound-force can be converted into substantial heat, electricity, etc;, as 
substantial heat and electricity can be converted into sound. 

3. Force acts upon force in changing from one form of manifestation to an¬ 
other, and no force disappears to reappear into any other form until it has accom¬ 
plished its work. In other words, a force never loses its identity until it has 
expended all its energy as such. 

The truth of this statement is shown in the acoustical telephone, over which 
sound can be heard for a distance of only a few miles. The substantial sound-force 
finds much difficulty in passing through the wire, as it has to contend with the 
substantial force of cohesion, which in turn is controlled to a certain extent by the 
substantial force of heat and electricity present in the wire under ordinary condi¬ 
tions. The result is that by degrees the substantial sound-force is converted into 
heat during its passage until it disappears as sound altogether. It succeeds, how¬ 
ever, much better in traveling through the wire than it would through the air; 
only, however, because the wire is a better conductor— i. c., offers less resistance 
to its passage. The substantial forces at work in the air so control its passage 
through it as to permit it to travel at a velocity of only 1093 feet a second, while 
iron wire permits it to travel through it at a velocity of over 17,000 feet a second. 
As a force will always travel in the direction of the least resistance, it would be 
expected that a wire would pick up from the air the various sounds traveling 
through it, and thus produce a rumbling noise in the phones, which actually does 
take place, especially in the phones used in a large city. 

4. All material bodies, as we know and handle them, contain, as stated, 
substantial cohesive force, substantial heat force, and substantial electrical force. 
The truly normal condition of all material bodies, as pointed out by Dr. Hall, is 
the solid deprived of substantial heat. They would then be at absolute zero poten¬ 
tial as regards this force. We cannot, however, deal with any bodies at absolute 


SOUND. 


291 


zero potential as regards either heat or electricity. And it is for this reason that 
a force has work to do in passing through a material body. If a piece of silver 
from which sufficient heat has been taken to reduce its temperature to 32° F. be 
tested, it will be found that substantial electrical force will pass throim-h it with 
far less resistance (i. e., having less work to do) than if the silver be allowed to 
take up sufficient substantial heat force to raise its temperature to 212° F If we 
represent its conductivity at 32° F. at 100, at 212° F. its conductibilitv will be re¬ 
duced to 71.310. 

5. To detect the presence of the substantial force of electricity in a body at 
zero potential (not absolute zero), it is necessary that some body in its vicinity be 
placed in an abnormal condition; then, as electricity repels electricity, there is a 
difference of potential which exists until an equilibrium is established. 

lo illustrate this, we may assume that a given metallic and insulated cylinder 
in a loom is at zero potential that is, there is no observable difference of potential 
between the electrical condition of the cylinder and the electrical condition of other 
objects in the room or the room itself. Now bring into the room in the vicinity of 
this cylinder a cylinder charged with + potential, or electricity (which is naturally 
in an abnormal condition to the things in the room). Then, since electricity 
repels electricity, there will be found a difference of potential in the first cylinder 
—the opposite end to the charged cylinder being at + potential and the near end 
being at — potential; and this state of affairs will exist until the charged body 
parts with its excess of electricity to the first cylinder and surrounding bodies in 
the room and the room itself is at zero potential again. 

This change in the electrical or potential condition of bodies has been attrib¬ 
uted to induced electricity, when it is plainly due to a disturbance in the electricity 
present m all bodies, by the presence of a body at a higher potential. With this 
explanation, it is not difficult to explain why sound travels further over the sec¬ 
ondary circuit of an electrical telephone than over the circuit of an acoustical tele¬ 
phone. It results from the fact that the primary circuit is at a + potential, as re¬ 
gards the potential of the secondary circuit; hence, the potential or electrical con¬ 
dition of the secondary circuit is disturbed, which disturbance favors the passage 
of the substantial sound-force (i. e., the other substantial forces—cohesion, heat, 
etc.—not offering the same resistance as when the electrical condition of the wire 
is unchanged), it therefore travels with greater velocity and to a much further 
distance, but in time, as it always has to work its way, it is converted into heat, or 
some other form of force manifestation, which- takes place after it has traveled 
some few hundred miles. 

Just as sound-force which emanates when we whisper to one another in a room 
can only affect us at a certain defined distance, depending somewhat on the sensi¬ 
tiveness of our organs of hearing to be impressed, but more on the fact that the 
sound-force, having work to do, is partially converted into heat before it reaches 
us, so is there a well-defined limit to the distance that sound-force which ema¬ 
nates from loud speech can affect us, either traveling through the air or through 
an acoustical or electrical telephone. 8 

I have stated above that experiment has shown that for the human ear to be 
impressed by a sound, it must receive at least sixteen pulse effects in one second 
Something more than this is necessary, as the number of pulse effects in one sec¬ 
ond simply determines the pitch of a sound, not the intensity, which is alone de¬ 
pendent upon the blow or pulse effect that any particular sound is capable of giving 
after traveling through a medium. A rabbit or hare can hear sounds that we can¬ 
not hear (t. e., their organs of hearing can be impressed by a weaker pulse than 
the human organs of hearing, and probably by sounds whose pitch is much lower 
than sixteen pulse effects per second). 

Bight here I will state that just as electricity is generated by lifting a weight 
by separating two pieces of paper, by the conversion of the substantial attractive 
force of adhesion or cohesion, as the case may be, so also is sound produced of 
greater or less intensity; but having in the case of the weight generally too low a 
pitch (i. e.y too few pulses in one second), or too weak an intensity to affect our 
organs of hearing; whilst, amongst some animals, if the intensity was sufficient 
the pitch would possibly be quite high enough (i. sufficient number of pulses in 
one second) to affect their organs of hearing. 


292 


THE MICROCOSM. 


The fallacy of the wave-theory of sound has been clearly set forth in the pages 
of Ihe Microcosm and in my book on the subject, 3 so it will not be necessary to 
go into an explanation of the arguments and experiments used to annihilate it. 
Suffice it to say that numerous institutions of learning in this country have aban¬ 
doned the same as perfectly unworthy of further countenance. One expression of 
opinion in relation to the wave-theory of sound is all I will give, and is from the 
pen of Prof. 0. H. Kiracofe, president of Hartsville University of Indiana, who 
says: “We no longer teach the wave-theory of sound as science, but as a theory 
worthy of consideration only as an example of what may be palmed off on the 
world as true science.” 

We will therefore proceed with the consideration of the substantial theory of 
sound. 

When a tuning-fork is struck, or made to vibrate by other means, at each vi¬ 
bration a pulse of sound-force is sent off which travels at the rate of 1093 feet in 
one second, if allowed to pass through the air. Just as substantial electrical force 
requires a conductor for its transference, so does substantial sound-force—the 
rate of transference depending upon the resistance offered to its passage, hence 
we have good and poor conductors of sound. There being no air or other con¬ 
ductor in a vacuum, naturally we do not hear sound, and in this case the energy 
which would have been converted into sound is converted into some other form of 
substantial force manifestation—probably heat. 

The energy—that is to sav, the power of doing work a tuning-fork possesses 
after being 1 bowed or struck—is the stored-up substantial force, which is partly 
converted into substantial heat in the tuning-fork while vibrating and part sent 
off in pulses of sound at each swing of the fork. So naturally as this stored-up 
force or energy is continually being diminished, the pitch of the sound produced, 
while never varying, still varies in intensity, and can be heard loud at the start at 
a given distance from the fork, and then less loud, and so on until the substantial 
sound-force is converted into heat and disappears. As less sound-force is produced 
as the amplitude of swing of the prongs of the fork diminishes, hence it can onlv 
travel a less distance, as it has work to do in traveling through the air or other me¬ 
dium as conductors. The frequency of the prong (t. e., its number of vibrations) 
in one second never varies in number, but does vary in the width or amplitude of 
swing—the number of vibrations determining the pitch, while the amplitude of 
swing the intensity, which depends upon the amount of stored-up substantial force 
or energy that has been imparted to the fork. 

It is cleai, theiofore, from what has been said, that sound is not transmitted 
by condensations and rarefactions of the air, in wave or undulatory motion, but 
that sound is a substantial force, which is sent off as the energy of a vibrating body 
is converted into the same; and if the frequency of the pulses of sound-force are 
at least sixteen in one second, and of sufficient energy, our organs of hearino- will 
be impressed, and we will become conscious of hearing the sound thus produced, 
whilst, on the other hand, if the frequency of the pulses are more than 40,000 in 
one second, or even if less frequent but not possessing sufficient energy to affect 
our organs of hearing, we will not become conscious of the sound; whilst some an¬ 
imals, who have ears differently and more sensitively constructed, may be able to 
hear sounds which have a very low pitch and low intensities, or high pitch with 
low or even high intensity, as before intimated. Conversation, therefore, for 
aught we know, maybe carried on between animals by sounds whose pitch and in¬ 
tensity pass by us unnoticed. 

As some confusion may arise from the adoption of the word pulse, it may be 
well to draw a distinction between the use of the word by the wave-theory of sound 
and the use which is adopted by the substantial-theory of sound. 

If a series of ivory balls be placed in a row, and the first one hit, a pulse is 
said to travel through the balls and cause the last ball to fly off. This is the use 
given to the term by the wave-theory, while, according to the substantial-theory, 
a pulse is an emission of sound-force, caused by one stroke or vibration of a body, 
an<. just as often as the vibration takes place, just- so often will a pulse of sound- 
force be sent off. So that a tuning-fork making 256 vibrations in a second will 
send off 256 pulses of sound in one second, and the distance to which the pulse will 
* “ Fallacy of the Present Theory of Sound.” Mott.—John Wiley & Son. 
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travel will depend upon its energy (/. e., its power of overcoming the resistance 
offered by the substantial forces present in the medium through which it travels). 
The amount of energy that is converted in its production will determine, there¬ 
fore, the amount of energy the sound-pulse will have. It is easy, from this expla¬ 
nation, to understand why it is that a stretched membrane is made to vibrate when 
sounds are directed against it. The pulse of sound-force strikes the membrane in 
its endeavor to pass through it, and owing to the resistance offered by the substan¬ 
tial force of cohesion in the membrane and other substantial forces present, the 
membrane is made to tremor or vibrate, which vibration is assisted by the suc¬ 
ceeding pulses of sound-force until the sound ceases, and the membrane finally 
comes to a state of rest. The tremor or vibration of the membrane is a forced con¬ 
dition, and while capable of producing sound-pulses itself of low intensity, still 
the vibration is entirely incidental to the passage of the original sound, as any 
motion imparted to the air by its own vibration, or the vibration of the original 
body producing the sound, is incidental to the production of sound, and is not 
sound itself. 

It may also be well to state that, according to the philosophy of Substantial- 
ism, matter is considered homogeneous, and not heterogeneous, and consequently 
is devoid of molecules or atoms; and in three elaborate pnpers on the question 
“ Is Matter Heterogeneous or Homogeneous? ,; which have appeared in The Mi¬ 
crocosm, I have replied to each argument advanced by the physicist and chemist 
by the light of the new philosophy, and such arguments have been found wanting 
in validity. If, therefore, matter be homogeneous, although more or less porous, 
the wave-theory of sound, which depends upon the harmonic motion of the mole¬ 
cules, and their crowding nearer together in the condensation and their separation 
more widely apart in the rarefaction, has no foundation in fact, as matter is not 
composed of molecules at all. Experiment and reason dictate that matter is the¬ 
oretically infinitely divisible; of course it must be conceded that a finite ability 
could not disintegrate matter to infinity. This alone can be accomplished by the 
Infinite. The state in which matter would be when divided to infinity is what 
confuses the mind, as it will always confuse the finite to understand the Infinite. 
The one and ouly great and incomprehensible problem in this world which can 
never be fathomed or elucidated by the finite mind, is that of the Infinite. Here 
Science must veil her face and bow in reverence before its all-pervading majesty. 

The siren, which is familiar to all scientists, is an instrument which is capable 
of producing different pitches of sound, of great or less intensity, by forcing air 
through orifices in a revolving disk. The double siren is simply a duplicate of the 
single siren. Given, twelve orifices in each disk, then by operating the two sirens 
together, so that the twelve puffs of the upper siren alternate with the twelve puffs 
of the lower siren, twenty-four puffs will be obtained, the same as if the revolving 
disk contained twenty-four orifices instead of one—the result of which will be the 
production of the octave as we double the number of puffs which causes the funda¬ 
mental tone or the pitch produced by one disk acting alone. If, on the other 
hand, we produce a tone consisting of twelve double unison puffs, they naturally 
reinforce one another, and the intensity is increased four-fold, but the pitch is not 
raised. 

By rapidly revolving the disks any number of puffs can be made per second, 
which number will determine the pitch of the tone. The energy of each puff is 
in part converted into a substantial sound-pulse; and as the energy thus converted 
may be great, the intensity of the sound will likewise be great, and consequently 
can be heard from a steam siren for over ten miles—the pitch depending alone on 
the number of pulses per second, or, in other words, the number of puffs which 
produce a like number of sound-pulses. To determine the exact pitch of a note 
the siren is unquestionably of value. 

It is not difficult to understand, according to the substantial theory of sound, 
why it is that by using a funnel or an ear trumpet the intensity of sound is aug¬ 
mented. Sound-force at the moment of generation travels in all directions; con¬ 
sequently, if a funnel is used, more sound-force will be directed against the organ 
of hearing than if it were not collected and thus focused. The number of pulses 
will not be changed, but their energy will be intensified, and consequently the 
sound will be heard more distinctly. 
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From actual experiment conducted by Oapt. Carter, lie found that, instead of 
sound diminishing as the square of the distance, instead of four equaling one at 
double distance, four equals one at thirty times the distance. 

In the vicinity of a sound-producing body—take a piano, for example—the 
pulses of sound-force are sent off with great intensity, possessing considerable en¬ 
ergy; but as the organs of hearing are small, only a given quantity of substantial 
sound-force can enter the ear from each pulse, and consequently the sound is not 
of deafening intensity. As we recede from the instrument the same number of 
pulses per second strike our organs of hearing, but the energy of the sound-pulse 
is more or less spent in overcoming the resistance offered by tiie substantial forces 
present in the air, and if we recede far enough away we no longer are conscious of 
the sound. In a room the walls reflect or throw back the sound-pulses, and conse¬ 
quently there is no observable difference m the intensity if the room be not too 
large. In a large hall, however, the difference in the intensity is quite observable. 

The effect of a substantial sound-pulse is witnessed in the sympathetic vibra¬ 
tion of unison tuning-forks. If a tuning-fork is caused to vibrate, at each vibra¬ 
tion a pulse of sound-force is sent off, which travels in all directions, and if a uni¬ 
son fork be in the vicinity the prongs of the unison fork will be struck by each 
sound pulse, and in a short time, if the two forks are in perfect unison (i. c., vi¬ 
brate exactly the same number of times in a second), the unison fork will start to 
vibrating by the stored-up energy derived from the substantial sound-pulse which 
strikes it on its advancing journey. Is it possible to explain the vibration of any 
body whatever except by the application of the energy of a substantial force-— 
surely the explanation here given to the sympathetic vibration of tuning-forks in 
perfect unison is what would have been deduced from reasoning, if the experiment 
had never been conducted and the fact of sympathetic vibration verified. It being 
understood that a tuning-fork of a given number of vibrations per second never 
changes the number until it comes to rest, the only change which actually takes 
place is the width of swing or amplitude of stroke as the stored-up energy disap¬ 
pears. Hence, a tuning-fork can only be set in vibration by the substantial sound- 
force sent off by another fork which has identically the same number of vibrations 
per second. 

The organs by which human speech is produced are 3 the lungs, the larynx, 
and the parts of the mouth above the larnyx. The lungs are, as it were, the bel¬ 
lows of the organ; they simply produce a current of air, passing out through the 
throat, and varying in rapidity or force according to the requirements of the 
speaker. The larnyx is a kind of box at the upper end of the windpipe, and con¬ 
tains what is equivalent to the reed of the organ-pipe, with the muscular apparatus 
for its adjustment. From the sides of the box, namely, spring forth a pair of 
half-valves, of which the membranous edges, the “ vocal chords,” are capable of 
being brought close together in the middle of the passage, and made tense, so that 
the passing current of air sets them in vibration; and this vibration sends off 
pulses of substantial sound-force which, on reaching our organs of hearing, make us 
conscious of the words spoken. In ordinary breathing the valves are relaxed and 
retracted, leaving a wide and rudely triangular opening for the passage of air. 
Thus the larnyx gives the element of tone, accompanied with variety of pitch. 
From this explanation it is evident that speech ought to be transmitted telephon- 
ically in a suitably constructed electrical instrument, by taking advantage of the 
ability the individual pulses necessary for each word spoken ought to have when 
directed against a diaphragm, to vary the resistance, as well as to open and close 
the primary circuit associated with the secondary circuit. 

Just this thing has been accomplished by Prof. James W. Bonta, of Philadel¬ 
phia, and for which he has received a patent, and which result is contrary to the 
wave-theory of sound, and therefore inexplicable by such theory, as many promi¬ 
nent scientists, who have examined the same, have had to admit. 

The Bell telephone, operating in a closed circuit, and the sounds supposed to 
be transmitted by an undulatory motion of induced electricity in the secondary 
circuit, and finally converted into sound by the final vibrations of a diaphragm. 

This new telephone, which is only explainable by the substantial theory of 
sound, will be the subject of another paper. I will only state here that sound is 
3 See 44 Life and Growth of Language,” p. 59.—Whitney. 
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not converted into electrical undulations and then back again into sound. But 
the substantial sound-force advances as sound-force until it is converted into some 
other form of force manifestation, and never loses its identity until so converted, 
when as sound it ceases to exist. This may be before the sound reaches the ear, 
provided the ear is several hundred miles away, or if the ear is sufficiently near 
and the energy of the sound-pulses is still great enough, the sound-pulse, on strik¬ 
ing the ear, will make us conscious of the communication. 


VITALITY AND MATTER. 

BY JOHN C. DUVAL, ESQ. 


I can see no reason for supposing that vitality, with its accompanying instinct, 
as in plants and animals, and intelligence, as in man, is merely an abnormal crea¬ 
tion of matter. The body of man (for instance) consists of a few simple substances 
(oxygen, nitrogen, carbon, hydrogen, iron, lime, etc.), combined in certain pro¬ 
portions, which are molded by the action or power of vitality into the form of a 
man. Is it reasonable, then, to suppose that the conjunction and arrangement of 
these material substances have originated or created vitality, when we can plainly 
perceive that it is solely due to the action of vitality that such a conjunction and 
arrangement of these material substances had been possible? Do we ever find 
in any matter, except that controlled by vitality, such an arrangement and con¬ 
junction of material atoms? That we do not is corroborated by the fact that we 
are compelled to make use of two terms to express the two entirely different con* 
ditions of matter—organic and inorganic. Is it reasonable to suppose that dead 
inert atoms of matter, however connected or arranged, could have created a power 
or principle dominating and controlling its creator, say for a hundred years, or 
even a thousand, as is the case with some species of trees? For the manifestation 
of vitality in its connection with matter, it is necessary that the material atoms 
should be arranged and joined together in a certain and specific way, so as to form 
brain, lungs, heart, bones, nerves, and all the other organs of the body, for we see 
when this arrangement and conjunction is materially interferred with (or fatally 
injured, as it is termed), that death ensues; or, in other words, that vitality can no 
longer manifest itself through the disordered or injured medium. But we see also 
that if this injury is not fatal, that vitality sets itself to work at once to repair it, 
and it usually succeeds in doing so, if its action is not impeded by that of quacks 
and their nostrums. When a limb has been cut off, or amputated, of course vital¬ 
ity is unable to supply a new one, because there remains no medium—bones, flesh, 
nerves, etc.—through which it can transmit the matter requisite-for the formation 
of another member, but it does all that is possible by sending to the extremity of 
the amputated limb the material to heal it over. 

No one will contend, I think, that there was any power or principle inherent 
in matter, by which it was thus enabled to act intelligently of itself, and, as it 
were, to say to itself or to similar matter, place here the materials requisite for the 
formation of bone?, there such as are necessary for the formation of flesh, and there 
and there and there such as are requisite for building up all other parts and organs 
of the body; and that matter, obedient to its own mandate, could act thus intelli¬ 
gently, and to specific ends and purposes. 

When I look around and over the vast domain of inorganic matter, I see no 
arrangement and combination of material atoms, such as those of organic sub¬ 
stances, of plants and animals. Then is it not more reasonable to suppose that 
these wide differences in form and arrangement are owing to the action of vitality, 
than it is to suppose that vitality is the result of such arrangement and combina¬ 
tion; and the more especially when we take into consideration the fact that this 
particular portion of matter in which this vital energy is said to have been thus 
created, is capable of setting at defiance for a thousand years or more the laws to 
which its creator was passively obedient prior to the creation of this vital principle? 

Let us take the oak—“ the brave old oak, that has stood for a thousand years ” 
_as an example, to show the action of this vital power. Within the tiny mass of 
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the acorn it was implanted as an embryo miniature oak, and forced the matter 
with which it was surrounded into the form of a sprout, and, by its continuous 
energy for hundreds of years, into the form of a majestic oak. But if this acorn 
had been immersed, previously to planting it, in boiling water sufficiently long to 
destroy its vitality, it never would germinate under the most favorable conditions 
of climate and soil, although the matter within it remained undisturbed . 

By the impulse and control of this vital principle, the oak, in opposition to 
the laws of gravity, lifts its ponderous limbs a hundred feet or more in the air, 
and will resist for ages, or so long as vitality is connected with it, the persistent 
and never-ceasing efforts of material laws to convert it into its original and separate 
constituents. The vitality of this oak is therefore evidently something, though 
not matter, for we see that it controls matter, compels it to furnish the substances, 
and arrange them in the shape and manner to form an oak, and not a pine or 
maple; forces it to send the fluids through its pores to the extremity of its topmost 
branches, and for a thousand years or more will resist the vain efforts of material 
laws to resolve it into its original elements. 

But the materialist will tell you that vitality and the oak itself are both simply 
the result of material laws acting on matter. 1 think in making such an assertion 
that they place the cart before the horse. I would say that the oak was the result 
of vital power acting on matter; because, as I have said, it is unreasonable to sup¬ 
pose that matter could originate or create a force or power superior to itself, and 
capable of controlling its creator, and of arresting, for a time at least, the action 
of material laws to which all matter unconnected with this vital force is subject. 


A PERIL PECULIAR TO THE VOTARIES OF SCIENCE AND 

PHILOSOPHY. 


BY REV. T. WILLISTON, M. A. 


Having, in the March number of this monthly, presented some thoughts on 
Paul’s caveat to Timothy respecting “ oppositions of science falsely so called/’ I 
would in this number be allowed to put The Microcosm’s contributors and readers 
on their guard against an evil to which the devotees of science and philosophy are 
peculiarly exposed. That evil is briefly indicated in these three words of Scripture: 
“Knowledge puffeth up” The Scriptures use the word knowledge—and what is 
science but certain or demonstrable knowledge?—in two unlike senses, and they 
make a broad distinction between the knowledge that “puffeth upland that 
knowledge which, in them, is synonymous with “wisdom,” “discretion/’ and 
“understanding” (see Prov. ii., etc.), and the very “beginning” or principal 
part of which consists in “the fear of the Lord.” When Solomon says, “ If thou 
criest after knowledge .... then shalt thou understand the fear of the Lord, 
and find the knowledge of God ”; and when he elsewhere says, “ The excellency of 
knowledge is, that wisdom giveth life to them that have it,” we see at once that 
he uses the word knowledge in a different and far higher sense than that in which 
Paul uses it when he says “knowledge puffeth up.” Paul’s meaning was that un¬ 
sanctified knowledge generates pride, or that the speculations and attainments of 
men in earthly science are apt to beget self-exaltation and its natural concomitant 
—practical atheism and an utter neglect of the “great salvation.” It is a humili¬ 
ating fact that acuteness of intellect and high attainments in knowledge have a 
powerful tendency, when not counteracted by grace, to inflate men with self-ad¬ 
miration, and to render them contemners of God. Indeed, it may safely be 
affirmed that intellectual pride and unbaptized science have been the foundation, 
the animating principle, of nearly all the anti-Christian views and practices that 
have ever prevailed. And this is just what Paul had in view when he wrote to the 
Colossians, “ Beware, lest any man spoil you through philosophy and vain deceit,” 
and when he warned Timothy to avoid “oppositions of the knowledge [II. v!] 
falsely so called.” It was as though Paul had said, “ Under the guise of a love of 
wisdom a kind of philosophy will prevail that is anti-Christian; and there will 
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come ‘ oppositions* to the Gospel from what professes to be science, or accurate 
knowledge, when in reality it is nothing but scientific guesswork.” 

Such oppositions were doubtless prevailing in Paul’s day, and such are pre* 
vailing in our day. In fact, the world has abounded in sophists and sophisms, in 
scientific smatterers, whose conclusions, though announced with great confidence, 
were “science falsely so called.” Pope wrote wisely when he said, “ A little learn¬ 
ing is a dangerous thing.” Would not his caveat have been equally wise if, neg¬ 
lecting rhyme, he had said, “ Much learning and large attainments in science are 
a dangerous thing, when not connected with a profound adoration of Him who 
teacheth man knowledge, and with a consequent sense of personal littleness?” If 
dangerous in no other respect, they are so in this, that they tend to puff up their 
possessor, and to keep him estranged from Him who “ hath respect unto the lowly, 
but who knoiveth the 'proud afar off .” 

Numerous things which once* passed for science are now mentioned only to be 
derided, and exploded theories are found all along the track of bygone centuries. 
That Egyptian astronomer who, seventeen and a half centuries ago, taught that 
all the heavenly bodies did obeisance to the earth by going round it every twenty- 
four hours, was doubtless for that period a very eminent scientist; yet now the civ¬ 
ilized world—bating, of course, that worthy descendant of Ham, our brother Jasper, 
whose indignant protest against the received Copernican theory may yet, perhaps, 
revolutionize astronomy, and restore our earth to the dignity once claimed of being 
the grand center of the whole stellar and planetary system—thinks there must have 
been at least one very soft spot in the brain of Claudius Ptolemy. Seems it not 
quite probable that Time, the great crumbier, will by and by number some of the 
popular hypotheses of the present day among the bygones? May it not be that Ga¬ 
briel and his associates hold some nineteenth century theories and speculations in 
about as much derision as we do the Ptolemaic system? (Not you, dear brother 
Jasper, but only the system you adhere to, and which you so eloquently advocate.) 
To say nothing of the nonsensical evolution or gradual growth theory, I am not 
ashamed to confess that I question whether all the conclusions and affirmations of 
geologists are reliable science, instead of being unproved hypotheses. 

When they affirm, for instance, as some of them do, that God’s creating work 
probably began some fifty or more millions of years ago, and that each of the Six 
Days was a period of many thousands or tens of thousands of years, I confess I 
listen with skeptical ears, and find myself saying, “ When backed by demonstration 
assertions are in place, but out of place when not thus backed.” I suppose, how¬ 
ever, this only shows what an ignoramus I am! 

Let none of The Microcosm’s readers get the impression from what I have 
written, that I would dissuade any one from being a devoted lover of science, or a 
painstaking acquirer of knowledge in any or all of its numerous branches. The 
sole object of this brief article has been to point out a peril to which scientists are 
peculiarly exposed, a snare in which many a learned man has been caught and ren¬ 
dered a wise fool. When science becomes, as it often has, man’s idol and the 
Creator’s rival; when the pursuit of it, instead of attracting one to the omniscient 
Source of all knowledge, has the effect to render him proud, self-sufficient, and a 
despiser of piety and the Bible, whatever benefit the world may derive from it, to 
its possessor it becomes a positive curse. See to it, then, you that are delightedly 
prosecuting scientific and philosophical inquiries, see to it that yours is not the 
knowledge which “puffefch up” and alienateth from God, but rather that knowl¬ 
edge which finds its highest satisfaction in studying his works, and rendering him 
adoration and praise. He alone is the true scientist, or the true philosopher, who, 
like Robert Boyle, finds nature and history to be one vast looking-glass, in which 
the Creator’s form and face are all the while discerned. It matters not how de¬ 
votedly one studies the great volume of nature, if he is but careful to “look 
through nature up to nature’s God.” Would that the investigations and acquisi¬ 
tions of all learned men might lead them to feelingly exclaim, “ Great and mar¬ 
velous are thy works, Lord God Almighty!” “We will praise thee, for we are 
fearfully and wonderfully made!” 
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IS LIFE ONE SIDE OF A DOUBLE-FACED UNITY? 


BY REV. JOS. S. VAN DYKE, D. D. 


It may perhaps be said that a complete refutation of the mechanical theory 
necessitates a consideration of the views of those who do not regard life as an at¬ 
tribute of matter, but as an attribute of an underlying reality which has two sets 
of properties-—the material and the spiritual. Has the existence of any such 
underlying single reality been proved? If so, what is it? If not, why push the 
question into the field of pure speculation? Besides, if there is any such undivided 
reality underlying all things, whether it be material or immaterial—and we pre¬ 
sume it must be one or the other—it must be a very singular reality which is 
capable of possessing two directly opposite sets of qualities: extension and non¬ 
extension, activity and inactivity, form and formlessness, the distinctive properties 
of mind and the distinctive properties of matter also. 

This theory, in the hands of Prof. Alexander Bain and Prof. Tyndall, assumes 
the form of an elaborate attempt to combine two theories of life—the mechanical 
and the teleological. “ The arguments,” says Prof. Bain, “for two substances 
have, we believe, now entirely lost their validity; they are no longer compatible 
with ascertained science and clear thinking. The one substance, with two sets of 
properties, two sides, the physical and the mental—a double-faced unity—would 
appear to comply with all the exigencies of the case .” 1 

The advocates of this view claim for it the honor of doing full justice to both 
phases of life—the material and the mental. They pronounce it competent to ex¬ 
plain all the phenomena of organic existences, regarding them as an intimately 
connected, and uninterrupted series of purposive effects resulting from the varied 
combinations of the two.sets of qualities which inhere in the one substance. Life, 
then, is not to be regarded as a necessary, nor even as an ordinary quality of matter 
^pueed, not as a quality of matter at all, but as the quality of a substratum in 
which inhere both the matter and the life of an organism. Life is an affection 
which matter seems to assume when its molecules are arranged according to a 
ceitain extended class of forms, that is, in the vegetable and animal kingdom; in 
reality, the spiritual side of this “double-faced unity” is more fully turned to- 
ward the observer—simply this. Matter, whatever its primary qualities mav be, 
takes upon itself new qualities with new arrangements of its molecules. Life, 
whatever its essential attributes may be, manifests different phenomena according 
to the combinations^ spiritual qualities displayed by this underlying reality in each 
living organism. Life, so far as science is able to determine, is never separate 
from matter. Matter, under every form, has some measure of life. The one sub¬ 
stance has two sets of properties: here the physical properties are more conspicu¬ 
ous, there the mental are. Mental qualities, transmissible in a material germ, are 
so fai independent of external influences, and so far permanent in each organism, 
as to need no internal directing agent to control them, only a certain environment 
being necessary to their full development. Physical forces, during the life of each 
organic being, maintain that arrangement of the material molecules which enables 
the undeilying substance to manifest its non-material qualities. The bioplast is 
the morphological unit, every living organism being merely an aggregate of bio¬ 
plasts. These infinitesimal units of life, being capable of reproduction, build up 
animal structures by converting nutritive matter into living matter. 

It is safe to say that this is also a mechanical view of life. Huxley admits 
that “it may be combined with a strictly mechanical view of evolution.” It is 
difficult to see how we can regard it as anything else, unless, under its guidance, 
we pass into some pantheistic theory of the universe. We certainly do not account 
for the evidences of design everywhere apparent in nature, especially in the king¬ 
dom of life, by assuming that there is an underlying substance which, when matter 
assumes the molecular arrangement peculiar to bioplasm, is capable of manifesting 
spiritual attributes, the spiritual gleaming, as it were, through the interstices of 
the material. Most of those who are familiar with the teachings of modern physics 
aie piepared to admit, with Prof. Clerk Maxwell, that matter may assume new 

1 “ Mind and Body,” p. 196. 
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affections when new combinations are effected; that the magnitude and motions of 
the molecules which combine, and the physical forces which are operative in ef¬ 
fecting the combination, determine in a measure the properties which they shall 
manifest under their new forms; but, though the present tendency is manifestly 
toward the acceptance of the theory that matter is merely phenomenal, it certainly 
has not been proved that matter and spirit are but two phases of one undivided 
substance, in which inhere inertia and sensation, changefulness and the sense of 
personal identity, powerlessness and will-force, insensibility and self-consciousness. 

If, as every form of the mechanical theory assumes, molecules of matter 
braided together in certain forms have inherent power adequate to the construc¬ 
tion of every living organism—that is, if the structureless infinitesimal bioplast is 
the artificer of all living forms—then, seemingly, everything is explained in the 
kingdom of life, save this marvelous “morphological unit.” How came this pos¬ 
sessed of such wonderful powers? If, as we are assured, it is structureless, then 
life is antecedent to organization, and may be, quite probably is, its cause. A liv¬ 
ing atom without organs produces marvelous results. These results cannot be 
attributed to the atom of matter, for that would be to assign effects to an inade¬ 
quate cauge. Nor are the effects produced by the organs of the bioplast, for organs 
it has none, we are assured. Why, then, may we not conclude that they may pos¬ 
sibly be produced by the life of the bioplast? 

If the bioplast is structureless, though possessing power adequate to construct 
all organisms, and if it has no individual life, though capable of imparting life to 
nutrient matter, then why regayd it as the true morphological unit? The unit 
ought, it would seem, to possess a structure of its own, and a life of its own. Not 
possessing these, the arduous task is imposed upon it of producing effects seemingly 
not contained in itself as cause. If, on the other hand, the bioplast has an indi¬ 
vidual life of its own, as we presume it must have, whence did this life originate? 
To say that molecules of matter chanced to come together in such forms as to 
originate life does not satisfy reason. God is not eliminated. If he is needed no¬ 
where else, he is needed apparently as the creator of bioplasm. 

If it is said, on the other hand, that the bioplast has an organization, though 
it cannot be discovered under the most powerful microscope—which we presume is 
the case—then how came it to possess this organization? How did it happen to 
be an organization endowed with skill adequate to the marvels attributed to it? A 
cause must be equal to the effects produced by it. Consequently, small as it is, it 
must be equal to the production of every species of plants and animals, if, as we 
are told, they are all constructed by it. Accordingly it must be the most powerful 
agent in the universe. But it is unquestionably an effect. Can that which is 
capable of constructing organisms originate without an organizer? As the effects 
which it produces evince design, can it possibly have come into being without a 
designer? God is not eliminated. The more wonderful the results the bioplast is 
capable of producing, and the more completely its working is independent of super¬ 
intendence, the greater the need of assuming that it must be the production of an 
intelligent designer. 


THE ORIGIN OF CONSCIENCE. 


BY REV. L. W. BATES, D. D. 

“Is conscience innate?” was formerly a popular question for discussion in the 
numerous lyceums and literary societies. 

That conscience is innate, so far as being born with us as a natural faculty, 
cannot be doubted, but that it is innate to the degree of infallibility cannot be 
true. Infallibility can be obtained only from God’s word and spirit; and from 
them only in such a modified degree as scarcely to justify the use of such a term. 
There can be no such thing as infallibility naturally incorporated with man’s fac¬ 
ulties, for all are confused and weakened by sin; and he who denies the depravity 
of human nature is not worth arguing with. 

The physical senses of seeing, hearing, feeling, etc., are not infallible, or they 
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would be uniform in all cases. Not being uniform, the} 7 are not. infallible; and 
not being infallible, they are not reliable. They must be educated to wisely dis¬ 
tinguish and recognize the variety of flavors, odors, sounds, and lights, aud to 
measure distances; but when educated to their highest possible perfection thev are 
not reliable, because they are still liable to mistakes. 

1 he mental faculties are not infallible, or the reasoning, perception, and mem¬ 
ory would be equal in all cases. Not being equal, they are not infallible; and not 
being infallible, they are not reliable. The untrained mental faculties may per¬ 
ceive some truths, reason out some conclusions, and recall some facts, but the 
process and results are confused. There must be careful and persistent education 
to develop these faculties to their full capacity; but when they have attained their 
utmost perfection they are not reliable, because they fail to recall some essential 
facts, to perceive some important truths, and to reach some just conclusions. So 
with the moral sense—or spiritual faculty, as I prefer to call it—of conscience. It 
is not infallible, or its action would be uniform in all cases; and not being infal¬ 
lible, it is not reliable. In its primary condition it may distinguish some vices from 
some virtues, but it is capable of approving the wrong and reprobating the right. 
SauFs conscience may consent to Stephen's death, and prompt him to an active ap¬ 
proval by standing guard over the clothes of the murderous fiends who take the life 
of that holy man, and urge his religious zeal to the length of persecuting men and 
women to prison and to death, and to do many things contrary to the name of 
Jesus. But Paul's conscience consented not only that he should be bound, but 
also that he should die in Jerusalem; and prompted him to reason of righteous¬ 
ness, temperance, and judgment to come, till Felix trembled; to boldly preach 
Jesus and the resurrection before Festus and Agrippa; and to lift up his voice in 
behalf of the Son of God in Rome, to the sacrifice of his own life. 

Saul and Paul were the same man, but not actuated by the same conscience. 
John Brown's conscience approved of murdering the white men of Virginia to free 
the blacks, and Giteau's conscience claimed a divine commission to assassinate 
Garfield, but the consciences of twenty-four men hanged them as murderers. The 
human faculties are not causative, but receptive. It is by education that the eye 
and ear distinguish the face and voice of a friend from those of an enemy. The 
trained eye and ear of the artist acquire a high tone in sculpture, painting, and 
music. I he educated taste of the florist excels in color and fragrance. The un¬ 
derstanding of the jfliilosopher excels in perception and reasoning, and the orator 
m thought and expression. So the trained conscience excels in its perception of 
purity and safety. Educated, it recognizes the voice and image of God; and, 
familiar with Divine communications, it distinguishes them from all others, and 
the Holy Ghost, God's infallible spirit, not only bears infallible testimony, but so 
quickens and enlightens the spiritual sense (conscience) that it at once recognizes 
the communication, and rests secure and contented under the Divine guidance and 
approval. 

The conscience needs education as much as any other faculty. Right and 
wrong exist independently of the conscience and its decisions, just as truth and 
falsehood exist independently of the rational faculty and its conclusions; as light 
and darkness, sound and silence exist independently of the eye and ear and tlrnir 
operations. 

What if the education be wrong, so as to pervert and corrupt the conscience? 
Why, you must take the consequences. There lies the trouble: men do educate 
their consciences wrong, and, in most cases, designedly do so. Some men have a 
legal conscience, and when they defraud their neighbor outside of law, or by the 
authority of law, they wipe their lips and say they have done no wrong. Some 
men's consciences are governed by results. They are thoughtless and daring in 
driving their horses, handling their guns, and administering medicine, and con¬ 
science remains dormant; but when they run over a child, shoot a friend, or poison 
a patient, conscience speaks in thunder tones, and wrings the heart with deepest 
anguish. Conscience may be so educated as to be active as a moral sense between 
man and man, and be dead as a spiritual sense between man and God. Hence the 
conscience of a moralist chides him whenever he sins against his fellow-man, but 
remains as quiet as a sleeping infant when he sins against his Maker. 

Many a religious bigot has engaged in bloody persecution for opinion's sake 
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with a clear conscience, essaying to step into the place of God to execute vengeance 
upon error and heresy. The Jews doubtless crucified Jesus as a blasphemous im¬ 
postor with a clear conscience. 

Is a man to be governed by his conscience? Most certainly. What else can 
he do? However uncertain the operations of his other faculties may be, he must 
follow their directions. If your eye or ear should tell you that there was danger 
or safety in a certain direction, jt would be madness to reject the admonition. If 
your reason should declare that certain conclusions were inevitable, or your per¬ 
ceptions that certain principles were true, you would be obliged to adopt them; 
otherwise you would be rejecting the dictates of your mental faculties. Where 
would you then be? Adopting acknowledged error. The man who violates his 
conscience stands self-condemned just as in the other case. The man who violates 
even a bad conscience is self-condemned and not honest, and the man who obeys a 
bad conscience is deluded, and must be condemned by the very principles of right 
and wrong. So, to obey or disobey a bad conscience is wrong. Deny it if you 
can. A wrong conscience does not protect you any more than defective sight, 
hearing, or reason. It may be inquired: If that be so, of what use is a conscience? 
Of as much use as eyes, ears, and reason are. You could not see without eyes, 
hear without ears, nor understand without reason; nor could you perceive right 
from wrong without conscience. 

As we control the endowments of our nature, so we must be controlled by 
them. The conscience is sufficiently under our control to make every man respon¬ 
sible for his conscience. As reason is to be observant of evidence, and open to 
the truth, to embrace its teachings, so must conscience be observant of the right, 
to obey its behests. When I say that a man must obey his conscience, I mean in 
regard"to active duty; but when conscience simply points out a privilege, he may 
forego it without blame. 

I admit that there is a difference in regard to the education of conscience and 
the other faculties, in two respects. The other faculties may be so defective that 
they cannot be educated, as in color-blindness; but the honest seeker need not fail 
in securing a correct conscience. The mistakes of the other faculties may be fatal 
in their consequences, even when there was no possibility of a better education, 
either by lack of means or lack of capacity; but in regard to the conscience, re¬ 
sponsibility is always in proportion to the opportunity and means of its education. 
Paul says of some who have made mistakes in faith and conscience, that though 
their works shall be burned up and they suffer loss, yet they themselves may be 
saved; and that the heathen, who have no revelation of the law of God, are ac¬ 
cepted when their consciences bear them witness that they live in accordance with 
the law written on their hearts. 

The mental faculties are to search out, grasp, and apply the evidences of God's 
truth, mysterious though it be, until faith can take hold of that truth and appro¬ 
priate it with a trusting confidence that nothing can shake or even jostle; and the 
conscience is to drink it in as its own life-force, guided by the infallible Spirit into 
a oneness with the truth and the God of truth. 

Conscience is appointed, in a modified degree, as the vicegerent of God to try 
the hearts of the children of men, and therefore the standard is fixed by God him¬ 
self; and when the conscience is bribed to indorse evil and approve sin, it becomes 
a corrupt judge, and God will set aside its decisions and carry the case to a higher 
court. It is God's vicegerent only when it speaks according to his Word and Spirit, 
and not when it speaks in accordance with man's prejudices, inclinations, and 
ignorance. 

A pure conscience is a quickened sense of God's opposition to evil and his 
identity with the right, and both the Word and Spirit of God are necessary to pro¬ 
duce such a conscience. 
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THE SUBSTANTIAL PHILOSOPHY. 1 


BY THE EDITOR. 


Second Paper. 

1. If the assumption of a certain fact or state of things in science will plausi¬ 
bly explain or account for any class of observed phenomena, such supposed fact or 
state of tilings may be regarded as a tentative or working hypothesis, and as such 
can properly be used as a basis for further research and investigation in the same 
direction. 

2. If reasonable evidence shall accumulate, by such continued research and 
investigation, that the assumed fact or state of things is really true, and, by com¬ 
parison with other hypotheses, that it better accounts for the phenomena in ques¬ 
tion, or more completely explains their relations to other facts involved, than can 
any other hypothesis, then such premises and conclusions may fairly rank as a 
theory of science , and may be so entertained till a more reasonable theory shall 
supplant it. 

3. If the assumed fact or state of things shall not only be demonstrated to be 
true, but shall so conclusively explain or account for the observed phenomena in 
question as to preclude the possible correctness of any opposing hypothesis or thc- 
ory, then such fact, with its explanation or solution of the ])henomena involved, 
becomes a fixed law of science . 

4. But if instead of one fact or state of things, we shall assume and bring to¬ 
gether various classes of facts pertaining to different departments of science, and 
if, after proving such facts to be true, we can successfully apply them to the solu¬ 
tion of all the observed phenomena in those various departments of scientific inves¬ 
tigation, and in such a way as harmoniously to account for the phenomena involved, 
then such combined facts or states of things, with their solutions, laws, theories, 
and hypotheses, may fairly be claimed as a system, of scientific philosophy . 

5. But, finally, if such multiplicity of facts or states of things shall not onlv 
solve and harmonize all related scientific phenomena, as here supposed (doing it 
so completely as to exclude every other supposable explanation), but shall logically 
connect themselves with the known facts of other domains outside of science, and 
in all other departments of human knowledge and research, and shall still account 
for their phenomenal manifestations as fully and satisfactorily as they had done in 
the different departments of science, then such broad generalization"of doctrines, 
solutions, inferences, and conclusions may properly be regarded as a universal sys¬ 
tem of philosophy, and as such it can and must maintain itself, if no rebutting ar¬ 
guments can be brought to show that its facts are mistaken or the conclusions 
therefrom have been illogically deduced. 

In this latter light do we confidently regard the Substantial Philosophy, con¬ 
sidering it with reference to its origin, progressive development, general scope, 
and basic principles; and as such have we, undertaken to present, explain, illus¬ 
trate, and defend it in this series of papers. And we say at the start, that with 
this view of what properly constitutes and is involved in a universal system of 
philosophy, we have no apology to make in springing upon this late decade of the 
nineteenth century the apparently presumptuous claim that, after all that Grecian, 
Roman, and modern times had achieved in this direction, there still remained un¬ 
explored regions, in the scientific, metaphysical, and religious domain of thought, 
for another philosophy whose elementary principles had been overlooked—even a 
philosophy of universal application. And this claim, presumptuous as it really 
seems to be, will, we repeat, need no apology at our hands when the numerous con¬ 
siderations involved therein, and which necessarily led to its development, shall 
have been duly unfolded to the readers of this magazine. And if the considera¬ 
tions to be presented shall be shown to be as true in reason as many of them have 
been proved to be new in science, no unbiased investigator will hesitate to admit 
that the claim of a universal philosophy, pretentious as it seems to be, is not with¬ 
out a foundation in probable truth. 

1 Written for the Cosmojwlitan Magazine . 
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In discussing the merits of this claim of Substantialism to a place among the 
philosophies of the world, one of the most eloquent writers and accomplished 
scholars of this age declares: 2 

“Neither is there room in its vocabulary for the term "hypothesis’ in the 
sense of its common acceptation. Not for one moment can the name "philosophy/ 
in its broadest signification, be rightfully withheld from the harmonious collection 
of facts, phenomena, and logical deductions, which was obliged to annihilate a 
universally accepted theory of science in order to lay its foundation-stone on solid 
rock. Ordinarily such a collection of facts, phenomena, and deductions, depend¬ 
ing entirely upon their harmonious consistency for acceptance, might, at best, be 
held as only a tentative theory; but when such systemetized collection or arrange¬ 
ment was "not only entirely congruous, in accounting for all the phenomena in¬ 
volved, but, in order to crown its work, was also obliged to destroy one of 
the best-established theories in physical science, nothing but educated ignorance 
and narrow bigotry can refuse its admission to the family of philosophies. And 
whether now admitted or rejected, it will make but little difference in the near 
future’s unfolding years. Conscious of the revolutionary work already accom¬ 
plished, it will not condescend to "bow the suppliant knee that thrift may follow 
fawning’; but standing erect in the majesty of its intrinsic worth, the vigor of its 
symmetrical constitution, and the beauty of its admirable proportions, it will thun¬ 
der with authority at the feeble gates of stubborn scholasticism, until (he learned 
world will be glad to own and honor and utilize the only system of philosophy that 
can strike the fetters of fallacy from its limbs and bring it to the light and liberty 
of a more enduring substance.” 

Before Substantialism had taken the first formative step toward its present 
definite shape, we encountered the momentous problem of the nature of force , as 
it presents itself to the observation of man in physical phenomena, such as those 
of heat, light, sound, electricity, gravitation, magnetism, cohesive attraction, etc., 
and we naturally asked ourself, and asked others to explain, if possible, of what 
these so-called forces consisted, and how it was possible for the observed phe¬ 
nomena to result from such apparently insubstantial causes? We found every 
book on the subject within our reach, as well as every scientific man with whom 
we conversed, entirely at sea as to any definite or well-settled ideas on the subject. 
No two writers or teachers agreed in all respects even in expounding the theories 
of the various forces which had been accepted and placed permanently in the text¬ 
books for the use of schools. This state of facts convinced us that something was 
radically wrong in the very foundation principles of science upon this most ele¬ 
mentary subject, and that it had always been wrong since the dawn of scientific 
investigation, and hence that the general theories of science which had grown out 
of such confused, erroneous, and contradictory views of the very basis of all sci¬ 
ence, namely, the nature of force, must all be more or less wrong in the nature of 
things; and that if an absolutely correct understanding could be had of the nature 
and character of force, it would be but an easy matter to correct and finally form¬ 
ulate the various scientific theories in accordance with such fundamentally true 
conceptions of force. 

After much examination and comparison of the various authorities upon this 
question of the nature of force, it became manifest that the general drift of scien¬ 
tific thought was to the effect that force, in whatever form of manifestation, con¬ 
sisted wholly in the motions of the material molecules of the various substances in 
or through which the manifestation took place. Thus, that sound , outside of us, 
was but the vibratory motion of the air-particles sent off from the sounding body, 
and within us was but the corresponding vibration of the tympanic membrane and 
of the auditory nerve. That light , outside of us, was but the vibratory motion of 
an all-pervading ether —a highly attenuated material substance filling all space and 
surrounding the molecules and ultimate atoms of all solid, liquid, or gaseous bodies 
_and that within us light sensations also consisted of correspondingly minute vi¬ 
brations of the optic nerve and the retinal membrane. That heat, of itself, was a 
similar vibratory motion of this supposed ether in the air, or in whatever surround- 

3From a paper on “The Future of the Substantial Philosophy,” by Rev. J. I. Swander, D. D., of 
Fremont, Ohio, in The Micuocosm, Vol. V., page 49. 
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* *?i°^ ec * s 0U ^ s ^ e l,s ’ while within us it was a corresponding vibratory motion 
of the sense-nerves which, when conducted to the brain, became translated into the 
sensation of warmth. Hence that sound, light, and heat were but “modes of 
motion of various kinds in different material bodies or substances, and therefore 
that force was simply motion, though in another sense, as held by some, it was but 
the property or quality of the material body manifesting itself by such motions, 
.is was general view, especially regarding those forms of force which resulted 
m sensuous effects. 

. there were various other forms of physical force, such as magnetism, elec¬ 
tricity, gravitation, etc., recognized by reason outside of our sensations. If heat 
must be explained as a "mode of motion "of the molecules of some material body 
it seems consistent that all force ought to be accounted for in the same way, in 
order to maintain harmony in nature. Hence, magnetism was actually decided by 
the highest authorities, such as Sir William Thomson, to consist of the motion of 
the molecules ot the steel magnet. This strange conclusion, without stopping to 
ask what force back of this magnet caused the molecules of steel to move, is a fair 
specimen of the bewildering confusion in which all this “ mode-of-motion” reason¬ 
ing is involved. If it were assumed that the ultimate molecules of the steel mag¬ 
net vibrated in consequence of the action of the ether substance surrounding them 
then the same difficulty presents itself as to what force acts upon the ether parti¬ 
cles to move them against the steel molecules, and thus cause them to vibrate! 

In vie»v of the universally admitted truisms, or laws of physical science, that 
inertia is a property of all material bodies, and hence that no inert body, however 
small or however attenuated, can move itself or vibrate, unless actually forced to do 
so by the energy of some mechanical cause, it is no wonder that philosophical minds 
H \i i i l " es mv . e been dissatisfied when they tried to trace the vibratory motion 
called force to inert molecules, with the elementary fact staring them in the face 
that no molecule, either of steel or of ether, can move, unless an efficient cause in the 
shape of some real force back of it should produce such motion. And no wonder 
that scientific errors innumerable should creep into the theories of physical philoso¬ 
phy which were based upon such childish assumptions as that the motions of mole¬ 
cules, which had never been witnessed, constituted the force manifested, while the 
molecules themselves, being inert matter, could not stir unless by the coercing 
action of some force by which to overcome their inertia, and thus put them into 
motion. 

At this point in our early reasoning and investigations, the Substantial Philos¬ 
ophy, as a new revelation from the secret archives of nature, flashed out upon our 
mind with electric brightness. We saw it mentally as a mighty panorama sweep- 
w® if 010 °H r VIS1011 m far-reaching importance and revolutionary consequences, 
vve then and there wrote down this sentence, as the scene was moving- “Every 
physical force or phenomenon-producing cause in nature, whether it addresses our 
sensuous consciousness or only appeals to our reasoning powers, is a real, substan¬ 
tial entity or objective thing, as much so as is the material body through which or 
upon which such manifestation of force takes place, and consequently that all the 
prevailing notions taught as science throughout the world, that any force, as a 
phenomenon-producing cause, consists of the mere motions of the bodv thus caused 
to move, is false in fact, preposterous in theory, and self-stultifying in lo-dc.” 

From this central article of what was to become the creed of the adherents of 
a new philosophy, we began to map the outlines of the substantial doctrines which 
were ultimately and necessarily to constitute the superstructure to be reared upon 
that foundation principle, The first generalization from so radical a scientific 
departure was, that everything in the universe, without exception, of which the 
mind can form a positive concept, was a substantial entity or objective existence, 
and that these innumerable entities were naturally divisible into two main classes 
namely, material and immaterial substances. That as the material class of sub¬ 
stantial entities consisted of various grades of density, grossness, rarity, refinement, 
etc., such as platinum, diamond, gold, copper, iron, rock, wood, water, flesh, air, 
gas, odor, etc., so the immaterial substances of the universe were similarly graded 
through numerous degrees of density, rarity, coarseness, sublimation, refinement, 
etc. such as heat, electricity, magnetism, sound, gravitation, cohesion, light, vi¬ 
tality, instinct, mind, intellect, spirit, etc., the most refined and exalted substan- 
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tial entity in the universe being the spirit-essence of the infinite intelligence 
from which all things, directly or indirectly, have proceeded and must still pro 
ceed. 

From the natural difficulty of conceiving of a substance that is not material, 
owing to our incorrect habits in the use of terms, it became necessary to illustrate 
the fact that though all material bodies, of whatever name or character, are sub¬ 
stance or substantial , it by no means follows that all substantial bodies are material . 
This is the very first fine or difficult distinction that a beginner in Substantialism 
has to learn, and ever thereafter to keep in mind. Remember, therefore, that 
substance is the generic term, including all entities in nature, while matter is the 
specific term, designating only one of the two general departments of substance. 
Thus, while metal, or wood, or stone, or water, or air, or hydrogen, for example, 
are all matter , yet each term expresses only a single minor division of material sub¬ 
stance. In like manner, while heat, light, magnetism, electricity, life, mind, or 
spirit each expresses a single minor division of immateriality, they all, as on the 
material side, are substantial entities. 

We have often tried to make this truth plain, in teaching the principles of 
Substantialism, by the familiar illustration that, while all maple is wood , it by no 
means follows that all wood is maple . While all iron is metal , it by no means fol¬ 
lows that all metal is iron , etc. Extending the illustration still farther, we say 
that while all metal is matter , or material, it by no means follows that all matter is 
metal or metallic; and to carry this distinction to its culmination, we say that while 
all matter is substance or substantial, it by no means follows that all substance is 
matter or material. In this way we have tried to illustrate and enforce the cor¬ 
rectness of our general classification of all substances in the universe into material 
and immaterial entities. If these illustrations shall be carefully compared and 
studied, the difficulty which strikes so many scientists as formidable, in distin¬ 
guishing between material and immaterial substances, will at once be dissipated. 

By material bodies, in their various degrees of density, refinement, or attenu¬ 
ation, we mean those specific forms of substance which are ponderable and thus 
possess the property of inertia, or some other physical or tangible property by 
which, in the chemical laboratory or by mechanical tests, their material existence 
can be determined. By property of matter we do not mean force in any of its 
forms or manifestations, though no property of any material body can exist except 
as the result of the action of force in some of its forms. For example, the prop¬ 
erty of inertia cannot exist in a body except as the result of the action of the im¬ 
material force of gravity , both in bulk, downward, and as acting among the smaller 
particles of the inert mass, one toward another. So the property of elasticity in a 
material body can only exist as the result of the action of the immaterial but sub¬ 
stantial force of cohesion, by which the material particles of a body are so arranged 
in relation to each other, and so held together as to constitute this elastic prop¬ 
erty, quality, or condition of the body. The peculiarity of this particular arrange¬ 
ment of the infinitesimal particles of a material body by which it is constituted 
elastic , is entirely unknown to man, and no doubt, like the different cohesive ar¬ 
rangements constituting all other observed properties of matter, extends back into 
the infinite, where the human intellect can never penetrate, at least in the present 
life. 

The elastic property of a body thus depends upon the relation of its material 
particles toward each other, as disposed by the substantial force of cohesive attrac¬ 
tion, but the elastic action which takes place in a body after distortion—that action 
which restores a distorted body to its original form—is the direct result of the dis¬ 
torting force itself which is stored up in the material structure, and which reacts 
through this elastic property by permission of that same cohesive force. The me¬ 
chanical force which a clock-spring exerts, for example, in causing a clock to run 
for a whole week, is simply the energy exerted in winding it, and thus stored up 
among the particles of the spring by permission of the cohesive force, and which 
constantly reacts through the property of elasticity to restore the spring to its nor¬ 
mal form. Thus it is not the spring, in the prime sense, which runs the clock for 
a week, but it is the mechanical energy of the person's arm who winds up the 
spring, and which stores up this energy through the elastic property of the spring, 
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and which, by suitable restricting devices, distributes this original force through¬ 
out so many days of work. 

Thus also is it with the properties of transparency, opacity, malleability, brit¬ 
tleness, fusibility, hardness, ductility, combustibility, compressibility, or the con- 
ductibility, either for sound, heat, or electricity, and which are entirely due to the 
controlling action of this fundamental, constructing, and governing force of the 
material universe, namely, cohesion. No ray of light could ever penetrate any body 
or pass through it but by the permission of cohesive force in putting the particles 
of the body together so as to create this property which we call transparency. No 
heat, or sound, or electric current could ever pass through any material body, only 
as cohesion has so arranged the particles of the material substance as to permit the 
passage of such forms of force with various degrees of facility. But all this argu¬ 
ment, or rather statement of these scientific truisms of the Substantial Philosophy, 
is somewhat in advance of our subject, and may thus prematurely anticipate what 
more properly belongs to a future paper. 

By immaterial substance, therefore, we mean entities that do not possess the 
properties of matter, such as ponderability or inertia—such substances as will pass 
through material bodies in defiance of material conditions, and which are subject 
only to the control of cohesion or some correlated form of force. This is well illus¬ 
trated by that form of force called magnetism . While some of the forms of force, 
as just hinted, pass readily through some solid bodies, yet they will scarcely pass 
perceptibly through others, as witness electricity passing freely through silver, the 
best known conductor, in contrast with the difficulty with which it passes through 
glass, owing, as we have stated, to the permission or non-permission of the force 
of cohesion which controls the particles of all bodies, and determines by its own 
arbitrary laws what forces shall enter and what shall be excluded. 3 

Not so, however, with magnetism. This form of force, par excellence (thanks 
to cohesion), furnishes us with an irresistible proof of the substantial immateriality 
of force, per se , since magnetism defies all material conditions—and apparently 
defies cohesive force also—in its passage through bodies of every form or charac¬ 
ter without any loss of its attractive energy, acting the same exactly through non¬ 
conductors as if nothing intervened between the magnet and the iron armature 
attracted. Place sheets of impervious glass, for example, between the poles of the 
magnet and the suspended piece of iron, or place between them fiat vases of dis¬ 
tilled water, the freest from porosity of anything known, and let the magnet at¬ 
tract, and still, when these vases are removed, the power exerted upon the iron 
armature is in no wise greater than before. Suspend the iron in a vacuum as per¬ 
fect as a Torricellian tube of glass, and the magnet placed outside will attract it 
with the same force precisely as if the piece of iron were suspended at the same 
distance from it in the open air. No molecular motion of the particles of the mag¬ 
net, or of the medium connecting it with the armature, can begin to account for 
this startling result. Nothing but the fundamental principles of the Substantial 
Philosophy can approach the subject of a rational solution of such a mystery. 
Nothing but a real, immaterial substance passing from the poles of the magnet, 
thence through the glass, water, or vacuum, and finally seizing the piece of iron 
and displacing it bodily, affords the least ground of explanation of the problem. 

But this paper must close here, having already reached its limit. Let no 
reader jump at conclusions upon the subjects thus partially discussed, but wait and 
read patiently to the end, when a rational and just conclusion, based upon the 
entire premises and argument, will the more likely be the result. 

3 We once supposed, with everybody else, and until very recently, that glass was a complete insu¬ 
lator of electricity. But by more refined experiments, as now conducted by Prof. Culp, of this city, it is 
determined that there is no substance which will not admit the passage of electricity to some degree, 
which proves that different bodies conduct it with different facility, proportioned to the favorable or un¬ 
favorable relation of cohesion as operating among the particles of the conducting medium. 
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THE RECESS IN THE SCHOOL OF PROPHECY. 1 


BY REV. J. I. SWANDER, A. M., D. D. 


I have been requested to sketch an “ Outline of Events from the Closing o* 
the Old Testament Canon to the Opening of the New.” The subject assigned us 
has its peculiar difficulty. It is not an easy task to make an excellent quality of 
brick without' straw, or an equivalent thereof. And yet we are not left without 
the material necessary to at least approximate a partially correct narrative of the 
leading events that occurred during the period of time under consideration. 

According to one view there was no such intercalary age. The Old Testa¬ 
ment looked forward in the way of inspired prediction, and the New reached back 
in the form of a fulfillment of the foregoing prophecies, as well as an infallible 
record thereof. The Bible is, therefore, our first book of reference. 

Aside from such canonical source of information, we have access to records of 
a secondary class and character. Some of the Apochryphal writings, including 
especially the two books of the Maccabees, though not fully inspired, were proba¬ 
bly written by pious men, and are generally received as measurably authentic 
history, and as furnishing valuable information upon the subject now in hand. 
Josephus, the Jewish scribe, with his peculiar advantage of access to the sacred 
archives, may well be reckoned the standard Jewish historian, and an author of 
great value in any such work as that assigned us in the programme. The portion 
of his writings bearing more directly upon the events of the age under considera¬ 
tion begins with his “XI. Book of Jewish Antiquities.” Besides these, we have 
some of the records made by eotemporaneous historians, both Greek and Latin. 
From these we learn not only the events on the outside of the Theocracy, but also 
inform ourselves of what was actually transpiring, during that period, in Palestine 
and the typical Kingdom of God. 

The section of time of which I am to speak began about 430 B. C., and ended, 
sav 70 A. I)., measuring in round numbers 500 years. It reached from Malachi to 
Matthew, from Nehemiah to Nero, from Pericles to Paul, from the highest point 
of glory ever attained by the Greeks to the subjugation of ancient Britain under 
the Claudian conquests of Borne, from Plato to St. Peter, from the beginning of 
Roman ascendancy under that virtuous dictator, Cincinnatus, to the commence¬ 
ment of her decline in the destructive elements of her moral degeneracy. 

In making up the vast volume of the world’s historic onflow, there is a con¬ 
stant commingling of elements, sacred and profane. We cannot separate, but we 
must distinguish between the events on the outside of the Theocracy, which may 
be regarded as milestones along the road of profane history, and those on the in¬ 
side which are links in history’s more sacred chain, or ripples on the current of 
history’s more sacred stream. This more central channel of the world’s unfolding 
life was once known as Judaism: it is now the history of the Christian Church. 
In Judaism it was the stream rising in the mountain of Prophecy. In Christianity 
it is the mighty river moving majestically forward to make glad the City of God. 

On the outside of this channel, during the period under consideration, Greece, 
having become triumphant over the old monarchies of the East, had already begun 
to decline. The Spartan and Macedonian powers had arisen, flourished, and 
fallen. Carthage had struggled hard through all her Runic wars in disputing with 
Rome for the empire of the world. The Hannibals and the Hamilcars displayed 
a valor and maintained a struggle worthy of a more unenviable immortality. But 
Providence had ordained that for a few centuries longer the world’s mistress should 
sit upon the seven hills by the murky and turbulent waters of the Tiber. Rome 
was in the brilliancy of the Augustan age, and was ruling the world by force of 
arms, when the Prince of Peace made his appearance to plant an empire in which 
he will ever sway the scepter of love. Yet even at that time Rome had seeds of 
national decay in the process of destructive germination. The smoldering fires 
of national conflagration were already kindled in her most combustible parts. At 

1 Prepared and delivered by request of the committee, before the Sandusky County S. S. Institute, 
at its recent convention in the M. E. Church, Fremont, Ohio, and now published by request in Tuk 
Microcosm. 




308 


THE MICROCOSM. 


the same time.there was an undeveloped opposition from without. An imperial 
Hercules was just awakening from liis infantile sleep across the Alps. Germany 
had already begun to cultivate that spirit of stalwart independence which in fifteen 
centuries made her the cradle of the Reformation, and which in the nineteenth 
century makes her the strongest empire upon the planet. About the time that 
Christ was going into Egypt before the jealousy and persecution of Herod, Ar- 
minius was rallying his patriot countrymen to drive back the haughty legions of 
Varus, which they did in A. D. 9, securing at once and forever the independence 
of the leu tonic race. 

laking our stand for a moment within the compass of the Theocracv and the 
1 romiseland, we see that when the voice of prophecy became silent the chosen 
nation was in a state of comparative national independence. But they did not 
long so remain. After the death of Alexander the Great, B. C. 323, and the con¬ 
sequent division of his ephemeral empire among his generals, Palestine became 
tributary to Egypt. It so remained until 200 years B. C., when it passed under 
the yoke of Syria. About 48 years B. C., at the time of the First Triumvirate, 
winch consisted of Pompey, Crassus, and Julius Ca 3 sar, it became one of the prov¬ 
inces of Rome. Hence Milton: 

“ Judea now, and all the Promised Land 
Reduced a province under Roman yoke. 

Obeys Tiberius.” 

• 4.1 breaking up of the First Triumvirate, by the death of Crassus in battle 
with the Part limns, the overthrow of Pompey in the battle of Pharsalia, and the 
assassination of Caesar on the 15th of March, B. C. 44, made room for the Second 
Inumvirate, in which was Octavius, the veritable Caesar Augustus, who sent out 
his decree that all the world should be taxed. Joseph and Mary, both being of the 
lineage of David, started upon a journey of seventy miles, and reported at Bethle¬ 
hem, the birthplace of David, to be taxed. Here, while his parents were render¬ 
ing unto Caesar the things that Caesar demanded, the Redeemer of the world was 
bom. llie birth of Christ was the culminating event of that inter-prophetic age. 
It. was the new end of the past, the new center of the present, and the new begui- 
mng of the future. Chronologists do not agree as to what time the Star of 
Bethlehem appeared, and precisely when the wise men came from the East to 
pay the unconscious homage of heathenism to the new-born King. For many 
centuries the Church has observed the 6th of January as the Epiphany, or time of 
Christ s first and prophetic manifestation to the Gentiles. This would seem to in¬ 
dicate that m the opinion of the early Christian historians the infant Messiah was 
about twelve days old when that embassy of devout pagans paid their homage be¬ 
fore his manger-cradle. They were most probably Persian astronomers. Glancing 
over the constellations of heaven, they saw the new star twinkling over Judea's 
hills, and started to Jerusalem to inquire: “ Where is he that is born King of the 
Jews ?” & 

I he events within the nation during those declining years of the Theocracy 
may be strung on any one of several historic threads running down the age: 

1. Ike ancestral hue of the Messiah .—Of this we have about ten generations 
m the section of time now under consideration. It reaches from Eliakim to Joseph, 
the Redeemer s foster-father. The notable fact connected with that last age of 
our Saviour s ancestry was its tendency from its former meridian luster in royalty 
enthroned at Jerusalem down to the respectable family of a plebeian carpenter at 
in azaretn. 

2. The history of the Old Testament Scriptures .—Touching them, the event 
of that period was their translation from Hebrew into the Greek language. 

I his gi eat work was accomplished at Alexandria, 285 B. C. The new translation 
has since been called the Septuagint version. It was so called because it was ren¬ 
dered bv seventy translators, probably from Jerusalem, lc was a great event, and 
became the nucleus of a great movement. That was the missionary age and work 
ol Judaism. Restless under the heavy heel of growing foreign oppression, and 
having already cultivated a desire for the mercantile pursuit, for which they are 
noted even unto this day, they began to travel abroad with the Scriptures in one 
hand and merchandise in the other. They began thus to disperse voluntarily 
among the nations. There was therefore a consequent mingling of tiie Hebrew 
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and the Greek languages and the rise of the Helenistic dialect, which was in gen¬ 
eral use at the first coming of Christ, as well as a mutual exchange of religious 
hopes and views, which doubtless planted in the hearts of many Gentiles a longing 
for the promised appearance of Him who was to be the desire of all nations. Thus 
the translation of the Old Testament helped, in God’s providence, to prepare the 
way for the Lord’s first coming, even as the more recent and modified translations 
and printed copies of the Christian Scriptures are now fast preparing the world 
for His second advent. 

3. The Temple at Jerusalem .—The temple built by Solomon was rebuilt by 
Zerubbabel after the Captivity, and 520 B. C. It was despoiled by Antiochus 
Epiphanes, the Syrian, 170 B. C. This intolerable desecration and sacrilegious 
vandalism provoked the Jews to rebellion. Under the friendly eye of ambitious 
Rome they threw off the Syrian yoke and rallied into a state of nominal independ¬ 
ence before the world. This gave rise to the Asmonean, or Maccabean family, 1G6 
B. C. The family was a Jewish dynasty of four generations, and without which 
there would have been no Hamlet in the Apocryphal play of the Old Testament. 
This line of Judean princes, beginning with Mattathias and ending with John 
Hyrcanus, reached over a period of sixty years, or to 10G B. C. These Maccabean 
princes were a family of warriors, kings, and priests. They fought for Jewish in¬ 
dependence, swayed the scepter of the Theocracy over the chosen nation, and per¬ 
petuated the formal worship of Israel’s God in the temple at Jerusalem. They 
were devout, brave, and progressive—men of whom the world was not worthy. 
They dared to be the custodians of their own consciences, both in religion and 
politics. 

With the extinction of all that, was good and noble in this Maccabean family, 
by the death of Hyrcanus 106 B. C., the Jewish people began a new career of dis¬ 
sipation, and continued to make but little pretention to national independence 
before the world. The chariot wheels of God’s providence moved forward with 
seemingly increased velocity to usher in the fullness of time. That fullness of 
time was reached in the birth of Christ—the event which brought new force into 
the world’s history, and therefore governs all other events, from the departure of 
the human family out of Eden to the .final entrance of the redeemed into the 
heavenly Jerusalem. It takes from history the character of a riddle and makes its 
chapters appear beautiful in the light of a divine and beneficent purpose. All 
other events are judged correctly only in their relation to this. Whether antece¬ 
dent or subsequent in time, they are always dependent upon this as to their cause 
and tributary to it in their service. Christ’s life of thirty-three years on earth is 
an eventful history. His death was more than a sacred tragedy—more than the 
mere payment of a penalty. It was that transition from humility to glory which 
his disciples on the way toEmmaus could not understand, because they were fools 
and slow of heart to believe all that the prophets had spoken concerning Immanuel. 
This transition, of course, included the event of his resurrection on the third day, 
about the first of April, as we reckon time. His ascension, forty days later, occur¬ 
red in May. During that forty days the apostolic commission was given and holy 
baptism was instituted. After ten days ascension was succeeded by the advent of 
the Holy Ghost. Pentecost takes rank in importance with the birth of Christ as a 
cardinal and creative point in history. Then began the miraculous increase, or 
rather the formative period of the Christian Church. This was followed by perse¬ 
cution and the consequent dispersion of believers. 

St. Stephen stood at his post and became the first martyr, in will and fact, 
A. D. 39. In the year 40 Saul was converted into Paul. After spending some 
part of three years in Arabia, he appeared and preached at Jerusalem, A. D. 43. In 
44 Cornelius was converted, and James put to death. In 45 a Church was organ¬ 
ized at Antioch, and the disciples first called Christians. About that time Paul 
made his first missionary journey, visiting and bearing the heavenly message to 
Cyprus, Iconium, and Lystria, returning to Antioch. He afterward journeyed to 
Jerusalem, and was there present at the first Christian synod, or conference, in A. 
D. 50. In 51 Paul heard the Macedonian cry, and went to Europe. This was his 
second missionary tour. In Europe he visited Philippi, where the earthquake 
shook the jail at midnight, and Corinth, where Gallio cared for none of these 
things. lie also visited Thessalonica, Berea, and Athens, where he encountered 
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the Epicureans and Stoics, and confronted the whole imposing and opposing array 
of Grecian mythology and materialistic philosophy. Paul's third missionary jour¬ 
ney was begun from Antioch in 54 or 55, when he visited Europe the second time. 
In about 59 Paul journeyed again to Jerusalem, where he was arrested and thrown 
into prison. lie was then sent to Caesarea, on the sea-coast, where he made his de¬ 
fense before Felix and his appeal to Ca3sar. In A. D. 60 he set sail upon his 
stormy voyage as an appellate prisoner to Rome, where he arrived in the spring of 
61. If Paul ever visited Western Europe, it was between two terms of imprison¬ 
ment at Rome. In our mind it is exceedingly questionable whether the great 
apostle ever went to Spain (according to his intention, as expressed in Rom. xvi. 
24) or to Britain, as has been claimed by some in the interest of a feeble theory of 
apostolic succession. In A. D. 64 Paul laid his head under Nero's ax and stepped 
into the skies. 

Shortly after Paul's death Peter arrived at Rome, where, instead of living as 
the first great bishop or primate, he died as the second great martyr under the bit¬ 
ter reign of Neronean persecution. Then the eagles of Rome began to gather 
about the festering carcass of Judaism. Jerusalem was destroyed in A. D. 70. St. 
John outlived the other apostles, and survived the destruction of the sacred city. 
He was banished to the “isle that is called Patinos," under the Emperor Domitian, 
whose reign ended in A. D. 90. John wrote the Book of Revelations after his 
return from exile, either before or during the long term of his pastorate at Ephesus. 

The grouping and comparison of a few events or prominent points in history 
might prove profitable in the way of assisting our memories—possibly, also, our 
faith: 

. 1. About thirty years B. C. our Lord's mother was born. At that time Cleo¬ 
patra was dying. What a contrast between those cotemporary heroines of the 
world! The one went down to dishonor with the fangs of the deadly asp in her 
vitals, the other entered upon her high career of superlative blessedness among 
women witli the infant King of Glory enthroned upon her virgin bosom. 

2. Anna, the prophetess, B. C. 48, was already a young widow, abiding in the 
temple, serving God with prayers and fastings night and day, while Cornelia was 
following the unfortunate star of Pompey, to become a widow the second time by 
the assassination of her husband in Egypt. 

3. Fifty years B. C., while Simeon was yet a young man, “waiting for the 
consolation of Israel," Julius Caesar, Pompey, Brutus, and Cassius were plotting in 
their unhallowed ambition for the perishable empire of the world. 

4. The voice of prophecy became mute about the time that the ears of its dis¬ 
ciples had become dull of hearing. This was 430 years B. C.—the exact number 
of years that the Children of Israel sojourned in Egypt. The next year after the 
closing of the Old Testament Canon Plato was born, and the founder or formulator 
of the world's most stalwart philosophy was ushered upon its stormy stage. 

What wonderful coincidents and coevents! A thousand years had passed 
away since God began to make known his ways unto Moses and his acts unto the 
Children of Israel. During that time the world, and even his peculiar people, 
were not disposed to receive and appreciate the light that scintillated from the 
lamp of Revelation. Therefore God gave them over to search after the truth in 
the uncertain twilight and with the unassisted powers of nature. It seems that 
Jehovah intended to give the human family an alopathic dose of its own homeo¬ 
pathic medicine; and if we are to judge from the symptoms of the patient at the 
first coming of the Great Physician, we are justified in the conclusion that the dis¬ 
ease was of that type of chronic perverseness which, for once at least, made ques¬ 
tionable the truth since crystallized in the medical axiom: Similia similibus 
curantur. 

The Platonic philosophy ruled for 500 years, or until Paul appeared at Athens, 
where Plato had been born, and preached the truth as it is, and as it is revealed in 
Jesus Christ. Paul was superior to Plato by virtue of his greater mission. Plato 
did nothing more than project a restless inquiry after the truth; Paul did nothing 
less than proclaim a glorious revelation of the truth. Although Plato believed in 
the immortality of the soul, and entertained some dreamy notions of a spirit land. 
Platonism was really the typical nest-egg from which, after many centuries of incu¬ 
bation, has been hatched that monstrous materialism of modern times, as repre- 
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sentcd in the teachings and theories of such rhen as Tyndall, Herbert Spencer, 
Mill, and Haeckel, and which in these last days is evidently serving the grand pur¬ 
pose of Providence in creating a demand for something more immaterially substan¬ 
tial in philosophy, and at the same time more objectively real and entitative in*the 
popular vaporings of our holy religion. 


THE TRANSFUSION OF SPIRITUAL LIFE. 


BY PROF. .T. R. SUTHERLAND. 


That doctrine of the divinely inspired apostles, which symbolically sets forth 
Jesus of Nazareth as the Saviour of sinners, through the cleansing efficacy of his 
blood, and in harmony with which we sing 


“ There is a fountain filled with blood 
Drawn from ImmanuePs veins, 

And sinners plunged beneath that flood 
Lose all their guilty stains,” 

certainly presents us a most .beautiful and substantial idea of the philosophy of 
spiritual purging and regeneration. . . , 

In this wonderful doctrine we may sec the life-idea floating, as it were, in the 


Millenniums ago God declared to Noah, and afterward to Moses, that “the 
blood is the life.” " Every well-informed physician, every faculty of physicians of 
the world to-day, reiterates this truth with emphasis. 

Physiological science explains this emphatic assertion by showing us that ‘ the 
blood is the vehicle of life to every atom of our organization. 

What, then, must be the substantial solution of this blood-idea taught us by 

inspiration? BJ1 _ ... , T T 

Contact with the blood of Jesus is simply contact with the life of Jesus, in 

him was life, light, the truth, and no sin. . 

When, therefore, we put on the meek, the adorable life of the Divine Master, 
we put off sin. We are then no more the servants of sin unto death, but of 
righteousness unto life, and his blood, iiis life cleanseth us from all sin; not only 
in the sense of procuring pardon, but also by the complete transformation of our 
lives by the moral force of his own. . 

Here, then, is cleansing—here is new life. But in order to have it we must 

“ become as little children.” 

The Christ said to Nicodemus: “ Marvel not .... I say to you, you must 


be born again.” „ _ . , , , 

What is the meaning of this seeming enigma? It means that new life must bo 
o-iven you. The royal blood of Abraham's seed, according to the flesh, or of any 
and ail other carnal ancestry, becomes impoverished of its riches by disease and 
filled with effete, poisonous substances which the enfeebled system is unable to re¬ 
move. Soon death lurks in every organ, liber, and tissue of the human organiza¬ 
tion, and from it there is no escape except by new life, new blood. “ You must be 
born again,” “become as a little child,” through whose system the pure blood of 
life courses, giving health, vigorous strength, and growth. And all this is analog¬ 
ically true of the" “inner man,” who, of whatever seed or descent, has lost his 
pristine purity and become morally diseased. He “must be born again -—receive 
new life, new moral blood , as it were, and this is supplied in the blood of Jesus. 

Modern skill and science greatly assist us to a better comprehension of this 
blood-doctrine, which was formerly construed into an appeasing libation to 

Persons have been rescued from the very clutches of death by the transfusion 
of new blood into their depleted blood-vessels and starved, diseased systems. And 

this, too, when all other remedies have failed. 

So it is just as impossible that we should be liberated from sin and live to Docl 
without the transfusion of the life of Jesus into our impoverished, sin-poisoned 
lives, full of moral, death-gendering impurities which our inefficient energies can- 
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■not cast off, as it is that the emaciated, bloodless victims of physical disease should 
recover without the transfusion of pure, new blood into their veins. 

And what is this but a new birth? Or. what is it to “be born again" but to 
receive new life, spiritually, “drawn from Immanuel’s veins"? 

These things enable us to grasp substantial conceptions of the wonderful 
reality of the Christ-life as a spiritual power, and of his ability to free us from sin. 

To see that wasted, lifeless form which once awaited the certain and near 
approach of death, restored again to health and vigor is, to us, positive evidence 
that by some means new, rich, life-giving blood has been poured into the veins, and 
that it has swept away all vestiges of disease. 

To see an individual who once was full of sin, and drifting on without incli¬ 
nation or ability to free himself from it, restored again to righteousness and purity 
of heart by the Gospel, is the best of evidence of the reality and transforming 
power of the Christ-life, the cleansing efficacy of his blood. 

But individual effects are not the only evidence of the cause. “The stream 
[which] His flowing wounds supply," coursing through the arteries of the ages, 
has cleansed millions, and given a forward impetus to the moral life of humanity 
that all the powers of sin cannot turn backward. 

And what, I ask, is this but the substantial evidence that the life of Jesus is 
a divine stream of moral, life-giving, sin-destroying energy, driven by the heart- 
throbs of Him who is the fountain of all life and purity? 


FOREKNOWLEDGE AND FREE AGENCY. 


BY REV. JOSEPH SMITH. 


The symposium in The Microcosm, on “Providence, foreknowledge, will, 
and fate," has disclosed some errors in fact and logic which need correction. 

Some writers seem to think that God could have given men such a kind of 
free agency that they must always and inevitably have done right. But this is 
absurd, for a free agent has the same power to do wrong that he has to do right; 
and if his will is always controlled by another, he is not a free agent. Each act, 
to be free, must be determined by himself; and if one chooses to pursue the road 
to death, there is no power in heaven or earth that can prevent it. 

It is urged that man’s evil surroundings and depraved nature place him at a 
ruinous disadvantage. But there are ample compensations. God is ready to give 
all needed help to those who truly desire and try to do right. He will grant suffi¬ 
cient grace to enable them to overcome all foes within and foes without. 

Again, it is urged that millions live and die in darkness. But there is no moral 
agent but has some light, and salvation does not depend on the amount of one’s 
light, but on the use he makes of what he has, whether much or little. If one 
will faithfully walk in such light as he has, he will not fail, under the Spirit’s 
guidance, to find his way to heaven. 

Again, it is said that if any are to be forever lost, God should not have created 
moral agents who would be liable thus to ruin themselves. But not having 
thoroughly mastered all the unfathomable mysteries of God and his government, 
it would hardly be modest in me to attempt to decide this question on abstract 
principles, as one writer has ventured to' do. There are, however, a few points 
bearing on the subject which it may be well to consider. 

A world of irrational animals, unable to know and serve God, and capable of 
nothing but mere sensual enjoyment, falls vastly below the possibilities of being, 
and failed to satisfy the divine ideal. For God saw it best to create a class of 
beings in his own image, capable of some higher pleasure than that of eating and 
drinking, capable of enjoying the unspeakable blessedness of knowing, loving, and 
serving him. 

These godlike powers do indeed carry with them great privileges, and great 
responsibilities and perils. From their very nature they confer both great possi¬ 
bilities of good and great possibilities of evil, according as their possessor chooses 
to use them. 

As God has infinite knowledge, he must have had in his view all possible 
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plans of being; and from that infinite number and variety lie chose the present, 
as, on the whole, embracing the greatest amount of good, notwithstanding the 
evils incident to moral agency. And this ho deemed wisest and best on the whole, 
though permanence of character and 1 1 is revealed Word plainly teach that those 
who'willingly and willfully choose to live in rebellion and die in their sins “shall 

never see life.” . 

Again, one writer takes the ground that if God foreknew that Judas would 
be lost” Judas “ had no power, capacity, or ability to be saved,” that “every effort 
on his part to be saved would be abortive.” . 

Thus the damnation of Judas, and, of course, of every other incorrigible sin¬ 
ner, is regarded as an independent and arbitrary act, whereas it is but the inevi¬ 
table result of a previous life of sin. God foreknows the ruin of any one only as he 
foreknows the acts of sin that lead to it, for he condemns no one without sufficient 
reasons for it. He must, therefore, foreknow one s life of sin in order to foreknow 
his condemnation. Hence, one’s salvation does not depend on God’s foreknowledge 
of his final destiny, but on the choice he makes of the life he will live and the 
character he will form. 

Then what we need to do is not to speculate as to what God foreknows about 
our destinv, in order to know whether there is any use in our trying to be saved— 
whether “every effort on our part to be saved would be abortive”—but we should 
faithfully labor to serve God, and this will decide both our salvation and God’s 
foreknowledge of it. But if we choose to live and die in sin, this will settle the 
question that God foreknows our final ruin, because he foreknows that we choose 
a course that must end in ruin. For God cannot foreknow anything in human 
couduct except what men choose to transact, or anything in human destiny only 
as it is connected with the course men choose to pursue. Then, all along the line 
of one’s probation, he has full opportunity to seek salvation. And if these oppor¬ 
tunities are improved, he will make it impossible for God to foreknow his damna¬ 
tion, for he will make it necessary for him to foreknow that the path he travels 

will end in life eternal. , 

How God foreknows just how we shall act, we cannot tell. It cannot be irom 
his having determined that we shall act in a given way, and then so laying his 
plans and exerting his power that we cannot act in any other way, thus linking us 
into an inexorable chain of cause and effect. This would not only destroy our free 
agency, and make us mere machines, but it would also make God responsible for 

all our evil conduct. . 

It is very possible that God fills eternity as really as he fills immensity, thus 
making all events as truly present to him as are all portions of space. In that case, 
there would be. strictly speaking, no such thing as foreknowledge with God. It 
would simply be knowledge of all events as transpiring before him. This is a the- 
orv which many have maintained, and which no one can prove to be untrue. 

But however this may be, it is certain that in some way—and we need not 
trouble ourselves how—the Infinite Mind is able to grasp all knowledge, and hence 
knows the course that each will pursue, and the award that each will receive. 
For can we suppose that Infinite Wisdom would choose and pursue a plau, of the 
workings and outcome of which he were wholly ignorant? He would be liable to 
find himself sadly disappointed in such an experiment. 

But we need not trouble ourselves about God’s foreknowing our course, for it 
does not exert the least influence on our choice of it. I may see a traveler ap¬ 
proaching a point where his road forks. He will take one or the other of the two 
roads, but which I cannot tell till he reaches the point and makes his choice. My 
observing him does not exert the least influence on his choice. And had I the 
power to look into the future a few minutes and see how he would choose when he 
reached the forks, he would act just the same as if I knew nothing about it. And 
it would be the same throughout his whole course of life, could 1 foreknow it all. 

And God’s foreknowledge has just as little influence on our conduct. We act 
just as we should if he kuew nothing whatever of our future life. M e have, there¬ 
fore, no occasion to deprecate God s foreknowledge, but only our own folly and 
perverseness if we fail to choose the way of life and accept Christ as the captain of 
our salvation, who would surely give us the victory over every foe, and conduct us 
safely to the home of the blest. 
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ENERGY, FORCE, INERTIA, MOMENTUM, PROPERTY, ETC. 


BY THE EDITOR. 


It is of the utmost importance, in the investigation and discussion of scientific 
subjects, that we lay down, as nearly as possible, fixed definitions of the principal 
words employed to convey our ideas. There is a looseness in the general discussion 
of scientific subjects, among even the best of writers, that is deplorable in the 
highest degree. Words of chief importance in such investigations, should, as far 
as possible, have but one literal meaning, and should be employed outside of that 
meaning as seldom as possible. Besides this, no two words should be employed 
with precisely the same shade of meaning, if it can be avoided, for in all such 
cases a confusion of ideas or want of definiteness must result in all labored scien¬ 
tific discussions. 

Still, notwithstanding the necessities for such rules of action, we find great 
difficulty in conforming to them. Words, such as those at the head of this article, 
have been so long used by different authors with varied significations, as when they 
arc employed in treating on different philosophical subjects, that it seems impossi¬ 
ble to settle down upon any uniform definitions that will be apt to be acceptable to 
all or that will be permanently adopted. 

The term force, for example, is just now the subject of much discussion, and 
the definitions given of it are as widely different as daylight and darkness, almost. 
Prof. Tait, of Edinburgh University, by a recent very forced and inexplicable de¬ 
parture from all accepted usage, makes it neither an entity nor a phenomenon of 
an entity, but the mere rate at which an entity moves or does work, a shadow of 
an entity's motion, or even less, since a “ rate 3 ' is neither a thing, nor the motion 
of a thing, nor the property of a thing, nor the effect of a motion or of a prop¬ 
erty, but the rate at which an effect of a property or of a motion of a thing is 
accomplished, as, for instance, the bank-rate of interest, the birth-rate of a city, 
etc. Such definition is confusing in the highest degree, and makes physical sci¬ 
ence less understandable than it would be if the word force were entirely expunged 
from the vocabulary of our language. 

The Substantial Philosophy has the commendable merit, at least, of steering 
clear of all such unnecessary confusion by making everything of which the mind 
can form a positive concept an objective entity, particularly anything that can 
cause a phenomenon or produce a motion in any other entity. 

The two words, force and energy, come nearer having the same real meaning, 
as variously used in times past by different writers, than almost any other two 
words in the English language. The conservation of force has been often ex¬ 
pressed as the persistence of energy , thus making them synonyms. We speak 
indifferently of the correlation of the forces and of the conversion of energy from 
one form to another, thus again using the two words as synonymous. With such 
constant license among approved writers and scholars, we should, as far as possible, 
restrain a disposition to jangle over the meaning of any particular word, especially 
so long as its recognized employment is well understood. Let us try for a moment 
to see how far we may limit the meaning of these or other words to some restricted 
use, and thus, if possible, simplify our investigations of science. 

All motions or phenomena of substances or entities, are the result of force, 
but are in no sense entitative themselves. Not a thing moves or can move in the 
universe, except as induced to do so by force of some kind. If gravity pulls a 
stone to the earth, then gravity is the force which causes such motion, while the 
motion is simply position constantly changing. This definition of motion as simple 
space, or the position of a body in space constantly changing, is the best proof of 
the non-entitative nature of motion that can be desired, since space, or mere posi¬ 
tion in space, whether changing or unchanging, is absolutely nothing. But the 
force of gravity which causes a change of position in space of a falling body, is a 
real entity or objective thing, according to Substantial ism: and hence if this grav- 
ital substance moves or stirs, it, too, must be impelled into such motion by a force 
behind it, and external to it, up to the infinite source or fountain of all force, just 
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as our law requires, namely, that no finite entity can move itself or stir only as 
compelled to do so by some force above itself. 

To illustrate: If the engine moves, we know it must be by the force of the 
steam behind the piston, but what moves the steam? It, too, must have a force 
behind it by which it acts, as steam is as much an inert entity as the water from 
which it has been expanded into vapor. That force which makes steam effective 
is heat . But heat, again, is an entity—a substantial, objective, finite, or limited, 
thing—and as such can only act , and thereby move the water, changing it into 
vapor, thereby acting on the piston, thereby moving the engine, thereby propelling 
the train, and, finally, transporting the passengers. What force is it that moves 
this substantial heat into effective action? 

Men and beasts are but living engines, moved by the force of vital steam, gen¬ 
erated by the force of vital heat, developed by the vital energy potential in the 
consumption of material elements, and the whole governed by mental force as the 
controlling engineer, so that the engine shall not dash itself to pieces by the action 
of this vital force without a governing power. As the life of every creature is also 
an entity, according to the Substantial Philosophy, and as no finite entity can move 
only as it is compelled or allowed to do so by a force behind it, if our law bo true, 
what force, then, is it behind life which causes it to act and thus drive the ma¬ 
chinery of our bodies? A finite mind, the governing (not the propelling) force of 
these vital engines, is also an entity; it, too, cannot move nor act only as caused to 
do so by a force behind it. What is this force which also moves the substantial 
mental powers of man and beast, converting them into intelligence? 

What a startling class of facts here confronts us as we survey the ground now 
hurriedly gone over! Electricity, being a substantial entity, cannot move along a 
wire or flash from a cloud only as it is driven to do so by a force behind it. Mag¬ 
netism, also being an entity, cannot reach out its invisible fingers to lift the iron 
armature at a distance, except it be compelled and moved to this work by some 
force behind it. Substantial light could not travel a rod from sun or planet 
only as a force behind it drives or urges.it forward; and substantial sound, even 
could it be generated, would fall dead where produced, and instead of going through 
the air 1120' feet a second, and through iron 19,000 feet a second, would not go at 
all only as it is coerced to move by a real force behind it. 

The mind thus harassed and buffeted at every turn, seeks, like the wearied 
dove, some solid place on which to rest the soles of its feet. An infinite, substan¬ 
tial, and all-sufficient cause must of necessity exist behind or back of every finite 
effect observed in nature, whether that effect be among material or immaterial 
substances. So far as our powers of observation or reason extend, no finite sub¬ 
stantial thing can change its position or stir without a force or form of energy to 
move it; and such force being logically necessary, and inevitably a substance, it 
also must be induced or coerced to act by a force still back of it. So with all the 
forces of nature, as we have seen, within the entire range of human observation. 

Does not wisdom, then, utter her voice and cry aloud even in the streets, as¬ 
suring us that there must of necessity be an ultimate, intelligent, self-existent. 



ruptly against the source and cause of every separate force or observed phenome¬ 
non as an infinite and incomprehensible mystery, as the atheist is forced to do, 
and thus fritter away the mind in endless perplexities when the concession of a 
single almighty mystery would settle the matter with everything in nature and put 
the mind at rest, fs certainly unwise. It is just as easy, as a simple mental effort 
or rational conclusion, to accept reverently an infinite, intelligent, and uncreated 
fountain and source of all finite things—animate or inanimate, material or im¬ 
material_and thus solve all the myriad minor mysteries in nature, as to be com¬ 

pelled to accept the equally mysterious fact that a magnet will lift a piece of iron 
at a distance by means of something which no scientific test on earth can ever 
show to have an existence, and that, too, without any source above it from which 
to derive such power to act unless an infinite fountain of force shall really be 

postulated. _ . 

The substantialist is involved in no such provoking difficulty as the asheist or 
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materialist is compelled to face at every turn of his investigations. Substantial- 
ism is a calcium light which shows magnetism to be as really a substantial entity as 
is the magnet itself from which it emanates, and by the same light the intelligent 
substantialist sees these immaterial magnetic threads goingout from the steel mag¬ 
net to the piece of iron, as we may express it in common parlance, but really sent 
out, or carried out, by the fingers of an infinite, immaterial, and intelligent manip¬ 
ulator back of the magnet and directly correlated with this invisible force, through 
which alone it derives all its power to act. 

Hence, all the forces of nature, vital, mental, or physical, as real substantial 
entities, can only act under the correlation of the forces as the power is given to them 
to move, and communicated to them from the primordial and intelligent force-fount¬ 
ain of the universe—God himself. Hence, the term energy might easily have a 
shade of meaning slightly varying from that of force in classifying and arranging 
such terms for the best possible use in our scientific discussions, by making it sig¬ 
nify the power or ability of any substance or body to accept of, or move under the 
action of, applied force. Thus, for example, the energy of an engine is its ability 
or power to move by the application of the force of steam; and the energy of steam 
is its ability to move, and thus act on the piston by the force of heat; and the en¬ 
ergy of heat is its ability to act on water under the primordial force communicated 
to it from the force-element of nature, where all force or energy is correlated to 
the intelligent fountain, as embodied in the infinite ego . 

Under these definitions it is not at all difficult to grasp the meaning of mo¬ 
mentum, in its true sense, notwithstanding all the confusion which has resulted 
from the present unsatisfactory application and use of that term. To illustrate: 
the cannon-ball moves under the force of the expanding gases of the powder, and 
it moves with an energy proportioned to its ability or power to accept the action of 
this force from the powder. Such/orc*c is stored up in this energy under the com¬ 
mon name of the inertia of motion , or under the more definite name of the mo¬ 
mentum of the cannon-ball. Momentum , therefore, is simply energy in action , 
utilizing stored-up mechanical force. How plain and beautiful! Energy at rest, 
or static inertia, is the potential ability of a body to receive motion and momentum 
by the due application of mechanical force. 

Having thus defined force, energy, inertia, and momentum, we have now to 
ask what is meant by the “property ” of any given body, and how does it originate? 
And here we approach one of the most profound and difficult fields of research and 
investigation in the entire domain of physical science. To this field, and the 
mighty problems it opens up, we propose now to give our serious attention; and 
we ask the reader to accompany us with all the powers of discrimination he can 
summon, as the task even of grasping the problems involved, after they are met 
and explained, is an immense one. 

We say first that, while a property of a body is not a force or any form of en¬ 
ergy in the true sense of these terms, yet its existence as a condition, quality, or 
characteristic of a body is always an effect of one or more forms of substantial force. 
Thus elasticity , for example, is the name of a certain property of bodies, as the re¬ 
sult chiefly of the form of force commonly known as cohesive attraction , and by 
which the particles or smallest conceivable portions of a body are not only held to¬ 
gether when united, but by which also they were originally placed together under 
certain laws and arrangements at present unknown to man. 

Indeed, we are not at all satisfied with the term cohesive force, as applied to 
the various natural operations not readily attributable to some other recognized 
form of force. The term is not broad enough to include the original construction 
of bodies, the arranging of their particles, the rearranging of them into a more con¬ 
tracted or expanded form, etc., etc. Constructive force would be a more generally 
appropriate term, making it to include cohesion, adhesion, rearrangement of bodies, 
chemism, etc. Then when destruction or disintegration of a body takes place by 
any form of force, the cohesive form of this constructive force would be destroyed, 
or, what is better, converted into heat, or some other form of force, as when a 
piece of metal is pulverized into impalpable dust. The bulk of cohesion in such a 
case disappears, to be re-generated from the force-element of nature by the action 
of heat, as when this dust is melted into a liquid, and then cooled into a solid mass. 
When a chemical compound is produced, this general constructive force acts as 
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chemism, and when the chemical union is destroyed by heat or electricity, such 
constructive force is relegated to the force-element, to be re-generated as chemism 
when the separated substances are again united, either with each other or with 
some other substance in practical chemical proportions. But we use cohesive force 
at present, as we have done in the past, with many grains of mental reservation, 
entering this mild protest as a part of the record of Substantialism. 

Returning, then, to the cause of the elastic property of bodies, we say that 
without the original constructive energy of this force of cohesion in arranging the 
particles of the elastic body, and the continued static persistence of its energy in 
maintaining them, no such property as that of elasticity could exist in matter, nor 
could the opposite property of inelasticity exist either. 

The property of elasticity has been superficially mistaken by all writers on 
physical science, ancient and modern, for one of the forces of nature, instead of 
being, as it is, the effect of force merely. This error runs through every text-book 
we take lip, and the most critical investigators, we are sorry to say, even after their 
attention has been called to it, still persist, on account of their prejudice or habits 
of thinking, in trying to make a jffausible showing of argument in defense of this 
most unscientific blunder of their predecessors. 

We are humbly proud of the honor, and we say it without boasting, of having 
been the first to announce the true explanation of elasticity as in no sense a force, 
but as a characteristic or property of a material body, superinduced by .the action 
and persistence of the force of cohesion in soarranging and sustaining the particles 
of the body in relation to each other as to permit the mechanical force, after dis¬ 
torting the body, to store itself up in it, and thus react, when outside resistance is 
removed, by which to restore the distorted body to its original form. (See Micro¬ 
cosm, Vol. IV., pages 340, 347.) 

We have repeatedly invited scientists to name the book, in the thousands pub¬ 
lished on physics, where any intimation of this fundamental and most essential 
principle of science can be found. Under this universal law can every property of 
matter be explained to the intelligent satisfaction of any unbiased student of sci¬ 
ence; and we unhesitatingly declare our belief that it is entirely impossible for us 
to solve one in a hundred of the more startling problems of physics, except by call¬ 
ing to our aid this essential view of cohesive force in its relation to the other forces 
of nature. We will, therefore, devote the remainder of this paper to the consid¬ 
eration of specimen illustrations of such physical properties and to other problems 
of matter, by which to aid young substantiality in their investigations of these 
intricate questions. 

Take the property of transparency in glass or crystal as one out of many mys¬ 
terious examples. Why is such a body transparent while another body of the very 
same material composition is entirely opaque? Simply because the substantial but 
incorporeal force of cohesion has so placed together the particles of the glass, and 
so sustains them, as to permit the substantial light-force to pass through freely; 
while in opaque bodies of the same substance this governing force of all material 
nature has arbitrarily so arranged the particles in relation to each other as to refuse 
passage to this immaterial force of light! 

The diamond, for example, is the same in material substance, chem'cally and 
otherwise, as a piece of soft carbon coal. Why is the one the most transparent as 
well as the hardest of all known bodies, while the other is both soft and opaque? 
This same principle of physics, as here set forth and first revealed by the Substan¬ 
tial Philosophy, will answer this question also, namely, that the all-governing force 
of cohesion so rearranges the particles of soft carbon in their transformation to dia¬ 
mond as to produce this property of the greatest hardness known to science, as 
well as the property of the most perfect transparency existing in any solid sub¬ 
stance. And it is therefore evident that when we shall learn, as we undoubtedly, 
will in time, the simple method of utilizing cohesive force in its constructive power; 
upon soft carbon, we can change cartloads of anthracite or bituminous coal into* 
cartloads of diamonds, as easily as we can now convert cargoes of pig-iron into car¬ 
goes of the finest Bessemer steel. 

Take another illustration, namely, the property of weight or ponderability in all 
material bodies, which, though not a force in any sense, is the effect of the action 
of two forces, namely, gravity and cohesion, and may be affected by others, as we 
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shall show. Look at the singular fact that this property of weight is not at all ee in 
proportion to the amount of matter contained in a given body,” an erroneous law 
which all scientists have taught from Newton down to the present. The fallacy 
of this supposed law we also had the honor first to demonstrate, by referring to the 
almost self-evident but overlooked fact that a given ball of glass contains more 
matter than a ball of gold of the same bulk, simply because the glass is known to 
be less porous, that is to say, to have less vacant or unoccupied spaces, and hence 
of necessity must contain more matter; while the gold ball, demonstrably more 
porous, and consequently having less matter, weighs 'many times as much. (See 
Microcosm, Vol. I., pp.~ 134, 135.) 

What causes this difference in the property of weight in these two bodies, if 
science has always been wrong, and if the difference in the quantity of matter may 
be in the contrary proportion to the weight? Plainly, with the force of gravity 
an admitted nonentity, as always taught, there was some excuse for the baseless 
law of Newton that the weight of a body must be in proportion to the quantity of 
matter it contained, even with the rebutting fact of porosity staring it in the face. 

It was impossible, in the nature of things, for the true cause of the property 
of tueight in bodies to have been discovered until Substantialism had come to the 
rescue and pointed out the true character of all force as substantial, and that the 
interaction of the immaterial forces alone was the cause of weight, as well as of 
every other property of matter. With the force of gravity acting on the material 
particles of all bodies by permission of the regnant force of cohesion, and accord¬ 
ing to its arrangement of said particles, it is plain to see how this latter force could 
construct, arrange, and maintain the particles of two bodies of precisely the same 
quantity of matter in.such relationship that gravity or anv other form of force 
would act more effectively on one arrangement of particles than on the other. 
Why should this not be so, since it is clearly so in the action of other forms of 
force? 

Why is it that electricity, for example, will not travel through platinum, hav¬ 
ing vastly greater density, more readily than through silver? Plainly because the 
controlling force of cohesion has arranged the particles of the silver more in har¬ 
mony with the force of electricity than in the case of platinum. 

W hy is it that one form of force will neutralize—weaken or strengthen, as the 
case may be the action of another form of force under certain different arrange¬ 
ments of the particles of a body? For example, cohesive force, as exercised among 
ihe particles of platinum, as we have shown in a former article, will resist any 
amount of ordinary heat before yielding sufficiently to permit the metal to fuse. 
But let us allow heat to co-operate with cohesive force, as it acts among the par¬ 
ticles of melted lead, by dipping the platinum into such liquid metal, and instantly 
the cohesive force in the platinum yields up its energy to the heat insomuch as to 
break its own hold and allow this most refractory metal to become as fusible as 
lead itself. 

So, also, as we took occasion to show in our review of Sir William Thomson 
(Microcosm, Vol. IV., No. 1), the force of gravitation is almost entirely neutral¬ 
ized on a piece of silver or copper when placed in an intense field of magnetic force, 
as between the poles of a powerful electro-magnet, while a piece of any other metal 
of the same size would show no loss of weight whatever! What explanation, save 
that here given by Substantialism, is equal to such a mighty mystery as this? The 
cohesive and gravital forces in the silver and copper are manifestly so correlated to 
magnetism and the gravity of the earth as to prevent the latter from getting a hold 
upon the particles of these peculiar metals under these circumstances, while in 
other metals the correlation of these substantial forces does not effect the neutrali¬ 
zation or even weakening of the gravity of the earth bv the presence of or inter¬ 
mingling with magnetic force, however intense the field. We have challenged the 
scientific world to produce even the semblance of an explanation of this problem, 
save on the principles of Substantialism, as here set forth, namely, that the forces 
of nature are correlated with and affect each other as real substantial entities, and 
not as modes of motion. Such a view of force, in whatever form or manifesta¬ 
tion, is consistent and harmonious with all we know of nature, and Substantialism 
thus applied is capable of intelligently solving every problem in the realm of phys¬ 
ical science, however complex and mysterious such problem may be. 


ENERGY, FORCE, ETC. 


319 


Take another illustration, which a beginner in physical science will compre¬ 
hend, but which no physicist has ever attempted to explain, simply because it is 
inexplicable according to any present scientific theory. We refer to the well- 
known fact that a certain proportionate alloy of lead, tin, and bismuth will fuse at 
201° F., while lead’s fusing point is 619°, tin’s fusing point is 442°, and that of 
bismuth is 510°. Why is it that these metals when mixed will melt at less than 
half the heat required by the lowest, and less than one-third the heat required by 
the highest, of the three metals constituting the alloy? Surely here is a problem 
worth attacking by science. But difficult as it seems, all mystery disappears when 
we give proper consideration to the nature and correlation of the forces as substan¬ 
tial entities. 

The melting of any substance by heat consists simply in the yielding of the 
cohesive force which holds the body in a solid condition, sufficiently to liquify it. 
The intensity of heat required to melt any given body, and thus overcome its co¬ 
hesion as a solid, depends entirely upon the correlation existing between these two 
substantial forces, as regards the cohesive arrangement of the particles of the 
particular substance to be fused. Plainly the same metallic substances must exist 
in the alloy which existed in the three separate metals before mixing, the only dif¬ 
ference, so far as the action of heat-force is concerned, being a new and different 
cohesive arrangement of the particles in the alloy, by which heat can the more 
easily master and thus neutralize cohesion. If there is nothing in these forces by 
which substantial co-operation or conflict can occur, then the melting point of the 
alloy should be the mean of the three separately; that is to say, about 523° F., just 
as the iceight of the alloy would be the mean aggregate of the three weights before 
melting. This is as it should be, and according to observation, for the reason that 
no change takes place in cohesive force in its relation to gravity in this act of form¬ 
ing an alloy, while there does a change take place in cohesion in its susceptibility 
to be overpowered by heat; for, instead of the fusing point in the alloy occurring 
at the average or mean temperature of 523°, it is actually reduced to 201°. 

The truth is, this mingling of the three separate arrangements by cohesive 
force, in the three separate metals when alloyed, simply weakens its hold on their 
combined particles and, on account of the peculiar contest it experiences with heat 
in the alloying process, now makes it an easier prey to its chief enemy in nature— 
heat. If these forces were not as really substantial as the metals upon whose par¬ 
ticles they act, we see no possible ground for an intelligible solution of the mystery 
they present. As real substantial friends or enemies in the economy of nature, 
these forces may oppose or assist each other, as circumstances require, and thus 
exhibit all the wonderful phenomena observed, but not otherwise. 

The contraction or expansion of bodies under the action of certain forms of 
force is another mystery only explicable by this hypothesis of the rearrangement of 
the material particles under the controlling force of cohesion. As is well known, 
some metals will contract by heat, while most all known bodies will expand under 
precisely the same circumstances, as we have formerly taken occasion to show. 
Water will continue on contracting in bulk as its heat radiates till it comes to the 
freezing point, when, in the formation of a solid, cohesion steps in with renewed 
energy, asserts its power over what heat remains, rearranges the particles of the 
water, by which they are made to occupy much more room than before, in defiance 
of the expanding tendency of the heat, and it exerts this power in the new effort 
at rearrangement with such force as often to burst granite rocks asunder which 
even giant powder could not break. Nothing could give stronger proof of the 
active energy of cohesive force than this rearrangement of the particles of water 
into ice and its mechanical effect. 

To prove that cohesive force is the chief agent in nature by which such rear¬ 
rangements of particles take place even in the solidest of bodies, we have only to 
refer to the remarkable fact that a solid piece of the metal palladium, without any 
change in temperature at all (except as the effect instead of the cause of such re¬ 
arrangement), will actually expand to nearly one-twentieth its additional bulk, or 
sixteen times more than if heated from the freezing point up to that of boiling water, 
alone by the absorption of hydrogen gas and its strange process of solidify ing among 
the particles of this metal! 

It is a demonstrated fact that a solid piece of palladium will receive among its 
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particles, transformed into a solid condition, more than nine hundred times its own 
volume of hydrogen gas, and will expand to receive it, by the wonderful rearrange- 
nient of its material particles under cohesive force, and by which combination, as 
just stated, the solid metal has to be increased in bulk about one-twentieth. That 
a solid metallic body, under the mere action of a slight current of electricity, could 
admit among its particles another material body of nine hundred times its volume, 
and thus be compelled to crowd its solid substance apart one-twentieth in order to 
make room lor such outside substance, and that, too, without the application of 
any mechanical force whatever, is one of the most marvelous and suggestive exhi¬ 
bitions of the working of cohesive force ever witnessed, and should teach modern 
scientists, who deny the substantial nature of force, a lesson in physics they could 
hardly forget. J 

.And another thing equally surprising in this transformation is the fact that 
cohesion, in its peculiar relation to the particles of palladium, aided by electricitv 
trom the negative pole of the battery, has the mysterious power of rearranging the 
material particles of h}’drogen gas so as to contract this substance to about one 
eighteen-thousandth of its normal volume, thus reducing the lightest and most 
attenuated known gas to a solid of the compactness of a metal itself. All this 
too, is done by cohesion, without the aid of mechanical pressure, and even in op¬ 
position to the expanding presence of heat, simply abetted by this mild negative 
current of electricity. 6 

Then, again, by co-operating with the positive current from the same battery, 
this governing force of the material universe has the power not only of rearranging 
the solid mass of metal to its original bulk (reducing it one-twentieth), but of re¬ 
leasing the so id hydrogen gas and letting it escape into the open air, restored to 
us normal volume and density, and which, by suitable protection, will combine 
with oxygen, and under this new transformation will change to water and fall upon 
the experimenters in a shower of rain! 

And here, incidentally, by way of “hedging” on our hitherto decided convic- 
tion that the 4 Kecly Motor must be a vagary and mechanical deception, we re¬ 
mark, why may it not be possible for a new discovery to have been made by Mr. 
Kee y, in the wonderful correlations of the natural forces, by which his so-called 
etheric iorce can actually accomplish the mechanical marvels he claims? This 
force, according to all accounts, seems, it is true, out of all the proportions of cause 
and ellect, judging by everything we know in mechanics; but is not the same or 
even greater, disproportion manifest in the facts just examined into, by which hy¬ 
drogen gas is absolutely condensed to a solid without one pound of "mechanical 
force, and for the accomplishment of which hundreds of tons of pressure would 
not surface it applied to the gas in any way at present known to mechanics? 

. iL i sincerely desire Mr. Kcely's claimed discovery to turn out true, as set 
forth by those who have seen his experiments. At all events, with such wonders 
or the natural forces m correlation and co-operation, as exhibited in the action of 
electricity and cohesion in the combination of palladium and hydrogen gas, doino- 
the work ot a steam engine by a current of electricity that would not hurt a 
chicken, we should be very careful how we repudiate in advance any claimed dis¬ 
covery in science, however marvelous it may seem. When the rationale of Mr. 
Keely s achievement shall have become public, if ever, we will take the privilege 
of analyzing it in the light of the Substantial Philosophy. 

In this connection, and in conclusion, we will name one other mvsterv in sci¬ 
ence which we have never seen referred to in any text-book, though it involves one 
ot the profoundest physical problems ever observed. It consists of the fact that a 
mass ot cold iron, condensed to the most contracted and imporous condition bv 
hammering, when thrown into a crucible of melted iron will float upon its surface 
like a cork on the surface of water! Why is this, since the liquid iron is of neces¬ 
sity greatly expanded by heat, and necessarily much lighter, bulk for bulk, than 
the cold and condensed mass of the same material? No answer is possible to this 
startling enigma, save that based upon the interaction of the substantial forces of 
nature, and their modifying effects upon each other under differing conditions and 
circumstances. ° 

But the reader asks, How is this latter problem to be solved, even according to 
ho laws of oubstantialism, since the solid and cold iron bar manifestly appears to 
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become lighter when it rests on the molten mass? This is not only an appearance, 
but an actual fact, and to explain it we have only to revert to our solution of the 
piece of silver or copper which, as we have already shown, becomes actually lighter 
by the neutralized condition of gravity in consequence of the presence of other 
forces in certain relations. The silver, as the reader will remember, could not fall 
suddenly, because the relation of its own gravity and cohesive force was such, in 
the presence of dense magnetism, as partly to make its metallic substance impervi¬ 
ous to the downward pull of the substantial gravity of the earth. In like manner 
we assume that the presence of heat, constituted of so much suspended cohesive 
force in this molten mass, acts on the cold iron somewhat as the dense atmosphere 
of magnetism acts on the bit of silver to shield it partly from the downward pull 
of gravity. Hence, let such a block of cold iron be accurately weighed in its rela¬ 
tion to the molten mass, and we guarantee it will be found to have lost part of its 
gravity by the neutralizing effect of the other forces present, just as certainly as 
the piece of silver must have weighed less while immersed in the magnetic field, 
as described by Sir William Thomson. IIow clear and rational are all these solu¬ 
tions, viewing the forces of nature as correlated substances instead of nonenti- 
tative modes of motion! 

Let us bear in mind constantly that without the substantial but immaterial 
force of cohesion no material body could have existed as matter. Take away this 
force entirely, or even convert it into heat, and the famous molecules and atoms of 
the physicists, and upon which the whole present doctrine of physical science de¬ 
pends, would fall to pieces, and those pieces of molecules would be as much smaller 
than the supposed indivisible atoms of the present theory as those atoms are smaller 
than planets. It is, therefore, upon this elementary force of cohesion that the char¬ 
acter, properties, and even material existence of all bodies depend. IIow reasona¬ 
ble, then, that a correct apprehension of this governing force should, as we have 
maintained, tend largely to solve all the mysteries of the material universe! 


APOSTROPHE TO MATERIALISM. 


I3Y R. HAWKINS. 


Wonderful art thou, 0 Materialism! Astounding indeed are thy revelations; 
but unfortunately (or fortunately) for man, thou hast limited thy inspirations to 
a few individuals, who, though eminent in scientific lore, have not the capacity to 
inspire the balance of mankind with any faith in thy wonders. 

It has been revealed through thy apostles that there is nothing in the universe 
but matter and space—that is, matter and infinite room for matter to operate in; 
that matter is dead, inert, incapable of either producing or arresting motion; and 
that inasmuch as matter is the only real thing in the universe, there can be no 
such thing as force—this term conveying to them the abstract idea of the effect of 
the motion of matter. 

It is further revealed that all the matter in the universe is normally, or nat¬ 
urally, in motion; and that to its passiveness, or inability to arrest this motion (or 
motions, for there are various kinds of motion, according to the theory), that is, 
to assert its motion and inertia, is due all creative power that exists, or ever did exist. 
To them creation means organization of matter, and organization is the necessary 
result of the inherent motion of matter which it cannot arrest, being inert. 

It is further revealed that these motions are governed by a great number of 
inexorable and wonderfully complex laws, but few of which are understood, even 
by thy greatest apostles, as they admit. Now, as matter is the only real thing in 
the universe, according to the theory, it follows that matter must create the laws 
for its own government, and then execute them itself; in other words, govern itself 
without law—for law, according to ordinary comprehension, is the fiat of a law¬ 
giver, prescribing the mode of the application of force by an executive, and has no 
self-enforcing characteristics at all. 

How matter can do all these wonderful things, and yet be inert, may be cleai 
to the materialistic scientist, but it staggers the" faith of ordinary mortals. Per- 
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haps it may be said that the term inertia has reference to matter as related to omy 
one phenomenon of nature—change from the state of rest to that of motion of 
mass, and vice versa, as the result of the application of external force but why 
should it be thus restricted? 

It cannot be disputed that the term inertia, used with reference to matter m 
its relation to external force used in the production of motion or change of state 
in a mass, conveys the idea of the adaptation of matter to the action of external 
force in the production of this phenomenon. Then, by analogy, why should we 
not conclude that in every phenomenon of nature there is an adaptation of the 
matter involved to the force or forces brought to bear on it—this adaptation being 
analogous to, if not identical with, inertia ? 

If matter cannot change its state of rest or motion, how can it govern its mo¬ 
tion so as to produce the wonderful phenomena of nature? 

But all these wonderful things must be true, if there is nothing in the universe 
but matter—and there certainly can be nothing but matter, because thy disciples, 
after the most thorough investigation, aided by the best instruments and appli¬ 
ances invented by man, have utterly failed to see, hear, taste, smell, 07 /i?#/anything 
but matter. Perhaps thy apostles will say that the laws of nature were not created 
nor enacted at all, but are self-existent and self-executing, eternal and never 
changing. I do not see how they are to prove this, or how an ordinary mind can 
comprehend it. But suppose it be true, wilt thou, then, please reveal to a be¬ 
nighted world how long it will be before this gigantic, blind, unthinking, and un¬ 
changing perpetual motion shall run through all the permutations comprised in a 
full and°complete cycle of the universe? Thy sages have computed the number of 
vibrations of light to the second, the number of molecules of matter to the inch, 
the velocity of molecular motion in the gases, and many other wonderful compu¬ 
tations have they made (or guessed at); now wilt thou reveal, through them, how 
long it will be before a universal cycle shall be completed, beginning at this epoch; 
how long before the writer hereof, after having returned to dust, shall again ma¬ 
terialize (or reorganize), and shall again, seated at the same table, by the light of 
the same coal-oil lamp, at the same place and with the same surroundings, write 
this nonsensical article on the same paper? 

Shed, then, 0 Materialism, a little more of thy effulgence on a benighted 
world! If thy fundamental principles are true, there must be a resurrection of the 
body—yea, many resurrections of the same body; but alas! they are so far between 
times that man never knows himself on his periodical return from the dust. What 
sayest thy apostles, 0 Materialism—is this not a logical necessity? 

Thou hast defined matter as something having dimension as a necessary char¬ 
acteristic; that which has dimension cannot be infinite in quantity, and that which 
is not infinite in quantity cannot require infinity of time in which to complete all 
possible permutations. 

The operations of nature, as every one knows, appear to abound in smaller 
cycles; then, if the laws of nature are unchanging (having no engineer or architect 
to regulate the machine and adapt it to new work), and the quantity of matter in 
the universe is limited, how can we avoid the conclusion that the innumerable 
smaller cycles are confined in one universal cycle, at the end of which all things 
will return to their present condition? Whilst thou hast shed no light on this 
point, thou hast made many other wonderful and incomprehensible revelations. 

Thou sayest that matter, though inert and dead itself, through organization 
brought about by inherent motion, governed by law (whatever that is), can pro¬ 
duce in the organized form the characteristics of life—intelligence, will, reason, 
etc.—characteristics which neither matter, nor the laws which govern the motions 
cf matter, possess themselves! 

Wonderful, indeed, if true, but very hard to believe. Thou requirest of man 
a faith, 0 Materialism, compared to which the Christian’s faith in an all-wise, in¬ 
telligent, omnipotent Creator and Governor of the universe is easy! 

Great art thou only in the magnitude of thy humbugging! 
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TIIE REIGN OF SCIENCE. 


BY THE EDITOR. 


A close observer of journalistic progress in this country can hardly have failed 
to,notice that within the last decade or two newspaper reading of a scientific and 
solid character has made rapid advances, even in supplanting the so-called higher 
grades of literature, as abundantly evidenced in the changing tone and spirit of 
most of our weekly and monthly publications. No one can doubt, who has made 
the matter a subject of thoughtful observation, that just in proportion as general 
education advances, and the young men and women of the wealthier portions of a 
county return home from the cultivating and elevating influences of our universi¬ 
ties colleges, and higher seminaries of learning, to mingle with their former asso¬ 
ciates, does scientific and substantial literature, in its various forms, take the place 
m that community of story papers and novels of the trashier sort. And lust in 
proportion as we make our way beyond the reach of these higher educational influ¬ 
ences, and penetrate among the illiterate masses, and thus descend into the lower 
strata ot mental development and cultivation, does the prevalence of these storv 
papers become apparent, and a predominant taste for a superficial and sensational 
literature demonstrate the standard of that community, and thus form its true 
gauge of intellectual progress. 

So conspicuously has this popular change shown itself of late, that one can 
scarcely pick up a paper ot any kind, whatever its ostensible character, but he will 
lind scientific and philosophical articles copied into its columns in profusion from 
various journals, on subjects involving the profoundest thought and the results of 
the most intricate research—problems such as those of astronomy, geology botany 
physiology, natural history, electrical phenomena, as well as those of light heat 
and sound-—-where a score of years ago such columns would have teemed instead 
with trivial incidents and narratives, and overflowed with story chapters, no more 
calculated to elevate the intellectual plane of the race than would be the ‘‘Mother 
Goose ' tales of the nursery told us when we were children. 

All this transitional progress in American journalism, as the initial reign of 
science, evinces a healthy educational condition of our people as a nation, and must 
be confessed to have a developmental and salutary effect on the community at 
large, especially upon the poor youth of both sexes who have been limited to the 
advantages of a common school education. This continual advancement of the 
popular press toward a higher standard in the character of its news and the litera¬ 
ture of its grayer columns, is owing in a great measure to the reflective influences 
ot our noble institutions of learning, which are every year sending forth their 
thousands of missionaries in the persons of graduates into'all parts of the world to 
tell ot the wonderful achievements and beneficent deeds of the alma mater which 
has opened their eyes, and turned them from darkness to light. 

These great schools are the inviting oases in the intellectual waste which but 
jestciday, as it were, covered the earth, while every year a score or more of such 
green and gushing spots are adding their foliage and causing their fountains to 
play above the moral sand-plains of the nations, to purify the social atmosphere 
make the desert around them to blossom as arose, and thus form life-savino-sta¬ 
tions in the Sahara of human existence, where intellectual wayfarers can pause for 
rest, and refresh their hungry souls. r 

So marked is this tendency to progress in all classes of periodical publications 
and among all civilized nations, toward a higher grade of intellectual food, that a 
recent writer on the educational aspects of France was struck with the signal de- 
ten oration now taking place in the influence of journals in that country devoted 
to light literature and superficial amusements. He became convinced by investi¬ 
gation that such papers were rapidly dying out, and being supplanted by others of 
a sturdier intellectual stamp, devoted in whole or in part to scientific and pliilo- 
soplncal information. He referred to a dozen or more periodicals which only a 
few years ago were m popular demand, being among the most extensively read 
journals in trance, but whose trashy pages had become so unattractive to the 
growing trench taste and culture, owing to the steady intellectual development 
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superinduced by the influence of the great educational institutions of that country, 
that some of them were forced entirely to succumb and disappear, while the sur¬ 
vivors were only enabled to live by tacking their course to meet the popular breeze, 
and filling their pages with a more substantial course of mental diet. Some of 
these publications, he assured us, are now practically scientific journals, though 
still under their old misnomers, and are sought for and read by the scientific 
student whose advancing cultivation forbids his wasting time, even in the free 
libraries and reading-rooms, with the insipidity which was but recently his chief 
delight and the staple commodity of French journalism. 

"The same intellectual progress is evidenced in English, and particularly in 
German, publications. The tendency, in fact, of intellectual activity throughout 
the civilized world is toward the reign of science—the evolution of higher and 
grander thoughts, and toward those researches and investigations which unfold 
the verities of"life and of nature. Science, in its broad and comprehensive sense, 
is beginning to become the watchword of civilized progress, and will be the signal 
flash by which we shall herald our approach to the coming generation. But sci¬ 
ence, falsely so called, of whatever grade or pretension, is destined to melt away 
before the intensifying rays of the sun of educational development, while the 
numerous false theories wearing the garb of philosophy or labeled as science, shall 
one by one be relegated, by the consent of universal enlightenment, to the limbo 
of exploded hypotheses, never more to be referred to, save as a part of the record 
of the weakness and folly of a less progressive age. 


MATTER A CREATED ENTITY. 


BY S. D. HELMS. 


Though the biter geological products and deposits of the earth were clearly 
prophetic of the coming of a reasoning mind, still mind did not appear to witness 
the forms and changes of matter till long subsequent to its principal formative 
epochs and evolutions. All the knowledge that man can now have of the pri¬ 
mordial condition of matter he must gain by reasoning from its present laws and 
condition. It is not, however, improbable that matter originally existed in a gas¬ 
eous state, and that the material universe has, through the process of evolution, 
developed into its present condition by the spontaneous action of the properties 
with which the gaseous matter was originally endued. We hold that these prop¬ 
erties are self-acting, at least where the nature of the property admits of activity. 
Extension and form do not admit of activity, as do the various kinds of attraction. 
The evolution of the material universe had far progressed before vitality appeared 
among the forces of nature, and with the writer it is presumable that in vitality 
we have the direct exertion of Divine power, controlling and holding in abeyance 
those properties with which matter was originally endued. 

Among the reasons for this belief let it be noted that the properties of matter, 
properly so called, are constant; vitality is not constant. In certain vegetables, or 
woods, vitality holds sway for a long time, as in the cedar and pine—longer, per¬ 
haps, in some varieties of seeds, but it at length yields, and the constant forces re¬ 
assert their control. While vitality continues, it overcomes gravity, that mighty 
force that holds suns in their places, and rolls the planets with an unvarying order 
in their orbits. Cohesion and chemical affinity are both overcome by vitality; 
these, with gravity, yielding to its sway as it lifts the tree hundreds of feet into the 
air. But no sooner does vitality depart than these original properties resume con¬ 
trol, and the tree and the animal fall to the earth, and the organic forms given 
them by vitality disappear—the elements of both returning to the common mass. 

Further, accepting the testimony of geology as valid, the constant and more 
common properties of matter, and also the forces of nature, as light, heat, elec¬ 
tricity, galvanism, natural magnetism, etc., existed through long epochs before 
vitality made its appearance as a force in nature; and when it did appear, it was 
altogether unique. As a new force in nature it possessed great significance, not 
only in subordinating primal forces to its special ends, but also in adding beyond 
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computation to the evidences of design in creation. Indeed, life is the condition 
of value in anything, as also of its appreciation. Jf we attribute the original ap¬ 
pearance of vitality among the forces of nature to a direct intervention of divine 
power—an assumption which we see no reason to question—then may we also at¬ 
tribute its withdrawal from each living thing to direct divine intervention, or 
power. 

While we consider the above theory of God’s relation to the material universe 
the more plausible one, we regard it also as the one most salutary as an influence 
on a world of rational, moral beings. Let death denote everywhere, and in all 
things, the withdrawal of God’s vivifying presence, and how impressive must be 
that event to all who witness it. All the more impressive is it for being a change 
unique in itself. The irrational creature could, of course, give it no such signifi¬ 
cance. The theory that assumes that all changes in matter are produced by direct 
exertion of divine power, much lessens the significance of both life and death, and 
especially the impressiveness of the latter. 

In the theory here advanced God is seen as the complete master of the mate¬ 
rial universe, holding and using it all in subserviency to life, animal, mental, and 
spiritual. Moreover, to maintain that all the secondary forms and changes of mat¬ 
ter are produced by direct divine energy, is virtually to deny that matter is itself 
an entity. Abstract, seriatim , the several properties, and what conceivable is left? 
The answer clearly is, nothing—nothing that is conceivable; thus it has been so 
often said that reason, or the laws of thought, affirms substance, or a substratum , 
as a colligating bond of the several properties that constitute the subject, atom. 

As a suggestion, we ask: May not this colligating something be a species of 
affinity, combining the essential properties, or forces, of matter, as its elements, 
into the atom—an affinity to which chemical affinity stands related as a secondary 
form? But here we have an abyss, unfathomable to the human mind. Still, we 
hold to the popular faith that matter is real—an entity, something more than per¬ 
petual divine energy; something that includes in its entity self-acting properties, 
which are essentially inseparable from its entity. To deny that the properties of 
matter are self-acting, a denial that is implied in making the secondary forms and 
changes in matter a product of direct divine energy, is equivalent to denying the 
entity of matter; and this opens a wide door to Pantheism, which is about the 
same, in its practical and moral results, as atheism. 

MATTER NOT INERT. 

What has been denominated the inertia of matter is but the supremacy, for 
the time, of some one of its forces or properties. When the weakest of the at¬ 
tractions of matter, as gravity, is unrestrained by a stronger form of attraction, or 
a stronger force, or property, the manifestations of matter’s essential activity ac¬ 
cord with the laws of gravity. When cohesion, a stronger form of attraction, 
dominates—and to the extent it does so the manifestations will be in accordance— 
the walls over our heads will not fall upon us, nor we fall through into the cellar. 
The same is true of chemical attraction, with its affinities of varying strength. 
But gently place an acid on the wall that has remained in statu quo for a hundred 
years, that has for some one of the elements in the wall.a stronger affinity than the 
attraction of cohesion that has held each particle in its relative position so long, 
and the experimenter will have evidence that matter is not essentially inert, but 
active. The activity of matter is implied in its properties in so far as its proper¬ 
ties are forces, as certainly are gravity, cohesion, and chemical affinity. 

When cohesion is dominant and in equilibrium between the several particles 
of a mass of matter, it gives to matter the appearance of being inert. But that 
appearance is but the manifested dominancy of the cohesive force, or attraction of 
matter. Chemical affinity, or attraction, is also manifested in the steady grip with 
which the particles hold each other, till other particles, of a stronger attraction, 
come so near that their power dominates over the previously prevailing affinity. 
As stronger than the above forces in nature, we have vegetable and animal life— 
or, if preferred, direct divine power—which, within its range, subordinates all the 
above forces to its own ends. Other forces there are in nature, as heat, electricity, 
etc. These vary in strength and dominancy over other forces according to accumu¬ 
lated intensity. 
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As a creation of divine power, there is no more absurdity in assuming that 
matter is endowed with spontaneous activity, than there is m assuming that minu 
is so endowed. Consciousness is witness to the spontaneity of mental activity—we 
will take the testimony of “ common sense” for the spontaneity of matters activ¬ 
ity. Deny the essential activity of matter, and where find we physical, necessary 
causation? or what is there in” physical causation besides uniform nisus ot will? 
If physical causation is not a misnomer, matter is not inert, but everywhere spon¬ 
taneously active. Is there any such a thing as physical causation? 

Without further remark in the above line, we shall assume that God, m cre¬ 
atine matter, endued it originally with self-acting properties, which have given, in 
the process of long geological periods, the present general form to the material uni¬ 
verse, and that the astronomical development and arrangement of the planetary 
systems, and also other secondary forms and changes of matter, were anticipated 
in its original endowment with these self-acting properties, as were the particular 
parts of Solomon's temple in the shaping of the timbers and stones in advance of 
their bein" brought together to be placed in it, each particle being constituted and 
fitted to the purposes to be subserved by it. Such anticipation in the self-acting 
properties of matter, of ends to be subserved by it, instead of weakening the evi¬ 
dence of design in creation, enhances rather its force, just as when we find in our 
watches not only a curious and ingenious mechanism, but one which, without the 
presence of the maker's hand to move it, has in itself the motive power needed foi 
that purpose; and, more, another power, the regulator, causing its movements to 
synchronize with the revolutions of the earth and give us the time, when the 
indices of God's great chronometer are, by clouds and darkness, hid from our view. 
But in Solomon s temple there were no such flux and change of materials as we 
see upon the face of the material world. This the Creator provided foi in the 
properties he gave to matter, abating, as required by our theory, those changes 

attributable to vitality. _ 

The number of the digits is small, compared with the different numbers that can 
be expressed by them. In the issue of a weekly paper, each successive number has 
a like general appearance with previous numbers, yet each issue differs widely from 
those that preceded it. These marvelous possibilities of the type illustrate the still 
more marvelous possibilities that are going on in nature through the changes ef¬ 
fected by the constantly shifting arrangement in the relations of the relatively few 
properties of matter as the seasons revolve. We have no reason to suppose that 
the original properties of matter are numerous. They probably are not. Yet 
how grandly do they exhibit the wisdom of the Great Designer. I o attribute all 
the changes in nature to a direct divine energy is, in effect, to make God the user 
of the pen rather than the type, and so less capable than the beings he has made 
in devising instrumental power. This we do not admit, but rather recognize in 
each particle of matter that makes up this vast material universe, the hiding of a 
most marvelous divine power. In what has man ever exhibited such maivelous 

power as in the device of the type? . . 

And not only have we in nature a wonderful variety of products, there is also, 
through the law of definite proportions, in all chemical combinations, giving to 
such products an otherwise impossible definiteness of quality throughout all time— 
a circumstance of inconceivable importance as condition of man's possessing a 
knowledge of the quality of those substances which he may need to use. In this a 
great need of man has been anticipated, for without this law there would be 
no fixed properties, or rather qualities, in material substances. 

All men will readily admit that the manner of building Solomon's temple im¬ 
plied more thought, and care, and skill than the “cut-and-try ' method. Very 
exact must have been the calculation and measurements, to anticipate all the re¬ 
quirements of so large and complicated a structure. As including this piiiticulai 
feature, it maybe questioned whether the history of architecture records a more 
wonderful achievement. But to what infinite heights above human genius has 
divine wisdom risen, where all physical cause is to be put in movement not only, 
but will, as free cause, is a large factor, and their combined action is to be antici¬ 
pated and directed, without obstruction to the moral freedom of the latter, to the 
certain attainment of ends contemplated from the beginning of the work of edi¬ 
tion. “ 0, the depths of the riches, both of the wisdom and knowledge of God! 
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If the secondary forms and changes of matter are the j^roducts of the self¬ 
acting properties in matter, then the evidence that those forms and changes f urnish 
for the existence of a God establishes equally the fact that matter ivas created—that 
it has not existed eternally . For this we chiefly value the theory of matter we have 
here set forth. So far as we have seen, the above theory involves the only method 
of proving, from nature itself, that matter may not be eternal. But this theory 
throws all the evidence which the secondary forms and changes furnish for the 
existence of a God, in the support of the fact that matter itself is a created entity. 
When we see a watch that gives time accurately without the immediate attention of 
its maker, the evidence of design in its structure is much strengthened. Nor could 
any one be persuaded that the several parts of the watch were without a designer 
and shaper behind them. So had every atom in the material universe a designer, 
a shaper, behind it; and since, hidden in its atoms, are the impelling and regu¬ 
lating power that gives us unvarying time from age to age, we call the mechanism 
of the heavens God's great chronometer. 

Nor need the theory that we have here advanced, as certain physicists have as¬ 
sumed that it does, put God further from us in our conceptions, than it does to as¬ 
sume that all changes in nature are produced by a direct exertion of divine power. 
In making the grain to grow a year in advance for our present need, God is no less 
a father than he would be did he furnish each day's supply on the morning of the 
same. The metals and minerals, as coal, salt, gypsum, marble, etc., which he 
stored away for man many thousands of years ago, show him equally the Father as 
would their production from day to day. In all these, and scores of other things, 
man's coming was anticipated in the atom, since, witli the exception of salt, no 
other creature uses them. Man is not a mere appendage of the world—the world 
was made for him. 

Though matter has been described as consisting of antagonistic forces, en¬ 
sphered upon a point, such a view seems hardly to meet the requirements of the 
problem, and it is quite evident that it does not answer to the common conception 
of the nature of matter. The popular conception makes it an entity—gives it a 
real being in itself—a being given it by the fiat of omnipotence; nor can we know 
that the flat of a less power could annihilate it. If matter consists of force only, 
what else is it than energizing will, appearing as phenomenon only so long as the 
nisus of that will is continued? and what more than a mere phantom have we of 
the material universe? And, applying the same reasoning to the world of mind, 
what more than a succession of evanescent impressions and thoughts have we here? 
In what consists identity and personal responsibility? We say consciousness testi¬ 
fies to identity. True, but on broader grounds than a flowing current of impres¬ 
sions. Both matter and mind we hold to be entities, yet distinct and widely 
di lie rent. 

The fashion with the atheist has been to assume the eternity of matter, and 
then, proceeding upon a very common conception that the properties of matter are 
self-acting, dispense entirely with the idea of a designing Creator in accounting for 
its secondary forms and changes. To complete their theory, much effort has been 
made during these later years to ascertain for themselves, and then show to the 
world, that life, if not a common property of matter, is, nevertheless, one of the 
forms in which portions of it exist. Could they but succeed in making it appar¬ 
ent that bioplasts exist without transmission from antecedent life, the great desid¬ 
eratum would be gained—their world could be built without the intervention of a 
designing architect. Still it would be true that the process of bringing to its pres¬ 
ent form the universe of matter had far advanced before life appeared, or could 
have survived, had it existed. That it existed at all on this planet till late in its 
geologic history, is the sheerest assumption. In the erection of a grist-mill the 
design of the builder is as obvious in the selection of a site, where the fall of the 
water and the height and firmness of the banks are suited to create a head, as at 
any after stage of the work, as the arrangement of the water-wheel, the stones, 
elevators, bolts, etc. 

To refute all the assumptions of the atheist, not excepting the eternity of mat¬ 
ter, God placed in the atom itself those original forces, such as gravity, cohesion, 
chemical affinity, and crystallization, that carry in themselves and their products 
all the evidence of design needed to satisfy the requirements of a rational faith. 
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Through these the world took on its general form, with all its stores and capacities 
of production that would be needed by the living creatures that were to inherit it. 
God cannot be ruled out of his own world, even if he is, by their assumptions, shut 
out of the hearts of skeptics. Every atom rises up as his witness, to repeat what is 
so often reiterated in the Bible: “That they may know, that the Lord, He is 

God.” . . , 

[Remarks on the foregoing by the editor will appear in next number of I he 
Microcosm.] 


THE CHEMISTRY OF WHAT WE EAT. 


BY HENRY A. MOTT, PH. D., F. C. S. 


Haddock. 

The haddock is a soft-rayed fish of the cod family and genus Morrliua (Mela - 
nogrammus ceglefinus). This fish is found all along the American coast from New 
York to the Arctic regions, as also on the other side of the Atlantic. The species 
vary in length from one to two feet, and weigh from two to six pounds. They 
occur in immense shoals, changing their ground as their food becomes exhausted. 
It is a voracious eater and is easily caught, and is pursued in the same manner as 
for cod. It is sometimes eaten fresh, when it is excellent; sometimes, however, it 
is smoked, or salted and dried. 

It resembles the cod, but can be readily distinguished by its having a black 
lateral stripe instead of white, as in the cod. The fishery is valuable to New 
England and the British provinces. 

The haddock is inferior to the whiting in flavor and digestibility, and has a 
firmer texture. 

The composition of the haddock is as follows: 

Water. ££•() 

Solid matter. 22-0 

100.0 

18 1 
2.9 
1.0 

22.0 

Hake. 

Hake is a name applied to the Merluccius albidus , a fish of the cod family, 
caught along the North American Atlantic coast, and the M. vulgar is, a similar 
fish^of Europe, found in the ocean and Mediterranean Sea and on the coast of Ire¬ 
land and Cornwall. It grows to the length of one to two feet, and is caught and 
cured like the cod in northern countries. The white or common hake is caught 
along the coast of New Jersey northward, and reaches a length of from one to 
three feet. This fish is largely exported from the British provinces. The hake is 
both coarse and poor, but is salted and sold as cod to those unable to detect the 

difference. , , . . , , 

The hake has only two dorsal fins, and can thus be readily distinguished from 

the cod. 

Halibut. 

The halibut ( Hippoglossus vulgaris) is a large fish of the family Pleuronec - 
tides, sometimes weighing more than GOO pounds. It is caught on both sides of 
the Atlantic—from New York to Greenland on the one side, and along the north¬ 
ern shore of Europe on the other. It reaches a length of from three to six feet. 
The fish has a flat, oblong body, compressed vertically, the right side dark brown 


Nitrogenous matter, 

Fat. 

Salts. 
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and the left a pure white; the eyes are on the upper or dark side. Large quanti¬ 
ties of these fish are caught on George’s Bank and Hantucket Shoals; it is also 
abundant in the Bay of Fundy and in the waters of Nova Scotia. The flesh of 
the halibut is highly prized in this country, but not to the same extent in England. 
It is somewhat coarse and dry, but when properly cooked is very palatable. 

The flesh is dried, salted or smoked in large quantities, and is largely con¬ 
sumed in northern countries. The fresh-water sturgeon is said to be smoked and 
sold for halibut. 

Sword-fish. 

Sword-fish is a common name given to fishes of the family Xiphiidce , charac¬ 
terized by the prolongation of the upper jaw in the shape of a bony sword. The 
common sword-fish ( Xiphias gladius) ranges from the Atlantic coast eastward to 
the Mediterranean. 

The sword-fish has no ventral fins, a long, broken dorsal fin, a large and 
deeply-forked caudal, and very fine scales, and is often from ten to fifteen feet in 
length. It is a very rapid swimmer, and attacks ships and whales witli its sword. 
Very frequently on striking a ship it leaves the sword imbedded in the planks of 
the vessel. 

Its flesh is valued as food, although quite dry. The sword-fish is captured by 
the harpoon, thus affording exciting sport. 

Sturgeon’. 

Sturgeon is the common name applied to the species of the family Acipensc- 
ridce. They are peculiar-looking fish, having large bouy plates arranged in longi¬ 
tudinal rows, the mouth under the snout, without teeth and very protractile, and 
the lobes of the tail unequal; the nostrils are double and in front of the eyes. The 
skeleton is cartilaginous and has numerous vertebrae. Species are found in all 
the temperate portions of the northern hemisphere. All breed in fresh water. 
The sturgeon of the great lakes are from three to six feet long and of a ruddy 
hue. The sturgeon of Europe is often sixteen feet in length and frequently weighs 
1500 to 2000 pounds. The sturgeon ascend the Hudson River, and are called 
“ Albany beef.” The flesh of the sturgeon has a reddish color, is firmer than that 
of other fish, and resembles veal. It is eaten by many, and in fact is highly 
esteemed by some. 

As stated under “ Halibut,” large quantities are cured and smoked and sold 
for genuine halibut. Their eggs (roe) are often made into caviare, which is greatly 
prized. From their air-bladders a kind of isinglass is made, and an oil is also 
expressed from these fish. 

White-fish. 

White-fish is the name given to fishes of the family Salmonidce and genus 
Corcgonus. These fish are usually from sixteen to twenty inches in length, and 
found in the colder waters of the northern hemisphere, especially in the great 
lakes. Their weight varies from one to fi?e pounds; occasionally, however, some 
weigh as much as twenty pounds. 

The most familiar species is the Coregonus albus of the lakes. It is bluish- 
gray in color above and white below. This fish is caught in nets and seines, as also 
with the hook. It is one of the most important of the economical fishes, the an¬ 
nual catch being estimated at 15,000,000 pounds. Extensive warehouses exist for 
its storage along the lake borders, large quantities being consumed by the Western 
States when fresh, while large quantities are salted and packed in kits and barrels 
for the market. 
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HUMAN DEPRAVITY. 


BY ELD. W. H. WINTERS. 


A great deal has been said of late in The Microcosm on the subject of the 
depravity of human nature, and this depravity is almost invariably traced back to 
Adam, he being held accountable for it. 

In view of this, I have been led to inquire: 

First —Is human nature depraved? 

Second —If so, is Adam responsible for it? 

Let us investigate the second question first. 

Who is responsible for Adam’s nature? In Genesis, first chapter, we are told 
that God “created man in his own likeness and image," “male and female cre¬ 
ated he them." After the creation, together with his other works, man is said to 
be “ very good." 

While man was in favor with God, and dwelt in the Garden of Eden, he cer¬ 
tainly possessed a nature. It was not an angelic nor an animal nature, but a 
human nature—a God-given human nature, for at that time man was what God 
made him. 

He was in possession of a nature capable of sinning, but he had not as yet 
sinned. That he was capable of sinning or not, as he chose, is shown by the re¬ 
striction which God placed him under—the blessings offered in*case of obedience 
and the penalty threatened in case of disobedience. At this time his nature was 
not depraved, or, if so, God surely gave him a depraved nature to begin with. 

After man sinned we still find him possessed of a nature, not angelic, not an¬ 
imal, but a human nature. Was there any change in man’s nature? If so, what? 

lie is still in possession of a nature capable of sinning or not, as he chooses, as 
is abundantly taught in the Scriptures and in our experiences, but he possesses a 
different character. 

Again, let us look at the regenerated man, who is “born again" of “incor¬ 
ruptible seed." Is his nature different from what it was before his new birth? 
Are there any new faculties added? Is he not subject to the same temptations, 
annoyances, and conflicting passions as before? If not, why not? 

I can conceive a change of character, of life, but not a change of nature. 
“Can the Ethiopian change his skin, or the leopard his spots?" No more can a 
man change his nature. Hence I conclude that God gave man his nature, what¬ 
ever it may be. 

Then, first, is man’s nature depraved, or, as some add, totally depraved? In 
the light of Scripture teaching and our experiences, I must answer, No. Christ 
says of children, who are perhaps the purest representatives of human nature, “ Of 
such is the kingdom of heaven." Surely the kingdom of heaven is not composed 
of depravity. 

Again, Paul says of Christ, Ileb. ii. 1G: “For verily he took not on him the 
nature of angels, but he took on him the seed of Abraham." Christ is represented 
as man, as the son of man, as tempted and tried as we are, as taking on our nature 
—human nature. Did Christ become depraved, or take on himself a depraved 
nature? If so, then we have the singular spectacle of depravity redeeming de¬ 
pravity. 

But, say some, “The bias to evil is as inborn as the susceptibility to disease." 
Perhaps in seme instances this may be. In cases where the thoughts and actions 
of the parents, especially of the mother, are impure and unholy during the period 
of conception and gestation, this bias may possibly be transmitted to the offspring. 
Usually we need go no further back in our search for the cause of this bias and 
early manifestation of violent outbursts of passion than to the nursery. How often 
we hear the mother or nurse say to the infant, when accidently hurt or injured in 
any way, “Naughty old chair to hurt baby," “Mean old cradle," etc., and how 
often it is taught to strike the article named, or mamma, or little brother or sister, 
and thus taught to resent all such mishaps as personal injuries and insults, thus 
throwing the blame on some one else. 

The child-nature is absorptive. It, like the sponge, absorbs from whatever it 
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comes in contact with, whether good or bad. Of whatever material it absorbs it 
makes a part of itself. Honestly, now, dear parent, of which does your child have 
the greatest opportunities to absorb, the good or the evil? AVe are not only re¬ 
sponsible for the teaching our children receive, but for their associations. About 
what per cent., suppose you, of the teachings and associations of our children are 
religious, or even moral? 

I think that if we should take more of the responsibility of our children’s bad 
actions upon ourselves, and lay less of it to Adam, we would very likely have better 
children. Solomon seemed to think so when he said: “ Train up a child in the 
way he should go, and when he is old he will not depart from it.” 


GROWING OLD. 


BY J. R IIOFFER, ESQ. 


Life in this world has its coming in and going out, therefore its rise or 
growth, and fall and departure or decay. From childhood to full manhood is 
growth and development, and thence to the end is shrinkage or decay. Such is the 
case with all life in nature—human, animal, and vegetable. All things after 
reaching their maturity decay. No kind of life finds this world a permanent 
abiding place; and since no life comes here to stay, it cannot be said that life really 
belongs to the material world. All matter is dead. 

Life enters into the world by clothing itself with this dead matter. It cannot 
even take up the matter it needs and hold it while it stays; it can only remain 
here by continually rejecting old and receiving new matter, which shows that mat¬ 
ter is not adapted to its permanent wants. It must use matter as people use things 
that are too hot or too cold for them. When life can no longer take up new mat¬ 
ter—when it does no longer burrow into new earth—it soon works itself out of the 
material elements of this world. The matter through which it burrowed, as it 
were, from beginning to end, all remains here, but not a vestige of that life con¬ 
tinues with it. So complete is its exit out of the material world, that it seems to 
those still here as if it had been nothing. But can that which made such a stir 
among dead matter be rationally considered as nothing? 

Growth in this world is an entering into it; and at maturity the plant, animal, 
or man has entered into matter as fully as is possible. And all except the man are 
evidently then developed to their fullest capacity. He has desires and faculties 
which he continually feels cannot enter matter; inexpressible longings and emo¬ 
tions that groan for want of proper means of communication to others. Ilis phys¬ 
ical body develops and decays like that of any other living creature, but in spirit 
he does not decay, lie continually grows, adding new substance to his store. 
The mind, indeed, often grows partly, and even almost entirely, out of the mate¬ 
rial substances through which it operates in nature, so as to bo no longer able to 
act rationally through the body. But there are many instances in which the 
spiritual organs of the mind are almost the last against which the doors into nature 
are closed. 

Growing old spiritually is to grow brighter, stronger, wiser, and constantly 
more perfect and more beautiful. The very nature of mind and affection shows 
that this must be a perpetual growth, so that when a person departs from the 
scenes and apparent realities in nature, he undoubtedly improves and progresses to 
all eternity. 
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The Earth and Moon Problem—Mutual Com¬ 
mon Center of Gravity and Motion. 

BY REUBEN HAWKINS. 

The interaction of gravitation exerted between 
the earth and moon, tending to bring them to¬ 
gether, is recriprocal and of equal intensity in both 
directions; action and reaction being equal. The 
earth having a mass eighty times larger than the 
moon, and hence eighty times greater inertia, is 
affected, so far as regards velocity of motion pro¬ 
duced by an equal force, eighty times less than the 
moon. 

The same ratio must hold good when the force is 
so applied as to continually deflect the two bodies 
respectively from rectilinear to curvilinear motion; 
—hence the difference in the size of the moon’s or¬ 
bit and the small inter-lunar orbit of the earth. It 
is admitted by all that the moon is held in its orbit 
by the interaction of gravitation between it and the 
earth;—and in performing this office gravity is call¬ 
ed the centripetal force, because it acts in the 
direction of the center of the circle described by 
the revolving body. 

The earth must likewise be held in its inter-lunar 
orbit by some force ever acting on it in the direc¬ 
tion of the center of the orbit it so describes. 

In other words, there must be a centripetal force 
acting on the earth to counteract its tendency to go 
off on a tangent, otherwise it would not continue 
in its orbit. Hence it is self-evident that if the in¬ 
teraction of gravitation between the earth and moon 
furnishes this force, its action as affecting the earth 
must be in the direction of the moon , and the center of 
the orbit described by the earth must of necessity lie 
between the earth and moon . 

It is impossible for me to conceive of any other 
combination of conditions upon which the earth 
and moon could be kept apart and their distance 
from each other maintained. 

In supposing the earth and moon to both revolve 
around a point in space situated on the opposite 
side of the earth from the moon, it is quite easy to 
understand that the moon would be lieid in its orbit 
(or some orbit), by gravitation toward the earth; 
but it is not easy—to me it is impossible—to under¬ 
stand why under these conditions the earth should 
revolve around this point on the opposite side from 
the moon with no centripetal force to hold it in 
this orbit, and with gravitation pulling it in the op¬ 
posite direction. 

It is self evident to me, however it may appear to 
others, that the center of motion of both earth and 
moon must be at their common center of gravity; 
and that this common center of both gravity and 
motion must, in their orbit around the sun, describe 
a plain or regular curve—not bobbing up and down 
across what would have been the < arth’s orbit had 
there been no moon. In other words, the projec¬ 
tion of this common center forms the mean or com¬ 
mon orbit of the two bodies around the sun, the 
earth and moon passing alternately across this line, 
bur the line itself continuing on a simple curve 
without waves. 

What would have occurred in the establishment 
of mutual relations between the earth and moon, 
on the supposition that the earth was established 
first in its annual orbit and afterward the moon 
was launched into its orbit with .the earth rela¬ 
tively at rest, is a question not necessarily pertinent 
to the moon question, and I will omit its full con¬ 
sideration at this time. I would remark, however, 
that under the conditions of this supposition it 
would have been impossible for them to have estab¬ 
lished such mutual relations as now exist, for the 
reason that while revolving in the same general di¬ 
rection in their respective orbits, they are situated 
at opposite sides of these orbits, and hence travel¬ 
ing in opposite directions. 

I would further remark that the hand of omnipo¬ 
tence is plainly discernible in the adjustment of 
these masses and forces, and in the original and 


proper impulse given each body respectively to start 
the wonderful machine. 

Reply by the Editor. 

We are very sorry that we cannot succeed in mak¬ 
ing so able a scientist and so fine a critic as Mr. 
Hawkins see the real point and bearing of our 
moon discovery (for we do claim it to be a discovery 
of real importance to science), after all we have 
written on the subject. We are not generally ac¬ 
cused of obscurity or literary muddiness in our 
scientific expositions; but we must confess that 
this short paper of our esteemed contributor rather 
tends to take us down a peg or two in our own con¬ 
ceit. Not entirely discouraged, however, we will 
try once more, and if we cannot succeed in con¬ 
vincing even Mr. Hawkins that our position is 
plainly correct and invincible, we will give up the 
moon-problem as a bad job. Let every reader, 
therefore, whether he be scientific or not, try to do 
a little solid, sober, common-sense thinking while 
we try just this once to make this problem clear. 

In the first place, let 11 s state the case of the 
relation of the moon and earth to their common 
center of gravity and motion the way it is believed 
and taught by astronomers (as approved by Mr. 
Hawkins), and then give, in as few words as possi¬ 
ble, our own view, which we claim to be a genuine 
discovery. To simplify the whole matter, let us 
leave out of the account entirely the travel of the 
earth and moon together amfiially around the sun, 
as this has nothing to do with our present prob¬ 
lem. Suppose the earth standing quiescent in 
space, uninfluenced by the attraction of any other 
body. Then suppose the moon in some way 
thrown into its present orbit with its present pro¬ 
jectile force. Now, it is admitted by every one 
that the only possible influence the moon and earth 
can exert upon each other is to attract-r-never to 
repel. Astronomers now tell us correctly that as 
the moon makes its appearance in its orbit 240,000 
miles from the earth, their common center of 
gravity must be between the earth and moon, and 
at such a distance from each as to balance them 
scale-fashion, the earth being eighty times as heavy 
as the moon. 

This of course would place their common center 
of gravity 3000 miles from the earth’s center, be¬ 
tween it and the moon. There is no dispute or 
muddiness about this. The important question is, 
what motions must the earth and moon now have, 
actuated alone by the two factors, namely, their 
mutual attraction of each other and the moon’s pro¬ 
jectile force? for, remember, the earth as yet has 
no projectile force or motion whatever, and cannot 
possibly get any except what it is to acquire from 
the moon’s pull of the earth and the earth’s recipro¬ 
cal pull of the moon. 

Surely this statement of the premises is clear, so 
that a beginner in science can not misunderstand it. 
Here it is that astronomy steps in and tells us that 
this common center of gravity, 3000 miles from the 
earth’s center and on a line toward the moon, must 
also become the common center of motion of both 
bodies, as the moon, under its projectile force, goes 
forward but is pulled from its straight line into its 
circular orbit by the earth’s attraction. 

Astronomy further tells us, that as the moon 
starts in its big circle, the earth starts in its small 
circle of 6000 miles in diameter around this common 
center of gravity; but what is singular, and what 
no astronomer attempts to explain, is, the earth 
starts in its little orbit in the opposite direction to 
the motion of the moon, the same precisely as if 
the two bodies were connected by a bar with this 
common center of gravity as the pivot, and as if the 
earth were pried around in its little orbit by the 
projection of the moon. In other words, that when 
the moon started in its orbit, it did not start around 
the quiescent earth’s center at all, but around this 
common center of gravity, which stood still while 
the moon’s forward motion, as just described, pried 
the earth in the opposite direction. 

We challenge any astronomer to deny this state¬ 
ment as fairly representing the present teaching as 
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to the actual motions of earth and moon, though, 
as before remarked, how it was brought about'or 
inaugurated they do not pretend to explain, not¬ 
withstanding they have been urged repeatedly to do 
so both by Dr. Mott and ourself. 

Now we deny that there is the least reason or 
science in this claimed motion of the earth around 
the common center of gravity and on the opposite 
side of it from the moon, and we further assert that 
such a motion is totally impossible in the nature of 
things under the simple reciprocal attraction of the 
two bodies and the moon’s projectile velocity. If 
we cannot show this to the comprehension of an 
average intellect, then we will stop trying to teach 
anything in science. 

Here is the true solution of the only motions pos¬ 
sible in the premises. The moon, attracting and 
being attracted by the earth, as the former starts in 
its orbit, must 'commence circling around the 
earth’s center, since it is the whole earth which pulls 
it from its tangent or its rectilinear course. Surely 
it is not. the common center of gravity which pulls 
the moon from its tangent or which the moon at¬ 
tracts, but'the whole earth. Remember this. There¬ 
fore the moon, at the very start, begins its circle 
around the earth’s quiescent center. Is not this 
plain and indisputable? 

But what now takes place? Under the mutual 
pull of the earth and moon, the earth’s eighty-fold 
mass begins to yield, slightly at first, in the direc¬ 
tion of the moon, and of course in the direc¬ 
tion of the common center of gravity between 
the two orbs, and as it moves out it necessarily 
begins to swing spirally around, keeping the line 
of the moon’s pull, thus steadily increasing its |lit- 
tle orbit, till finally the earth’s center is pulled out 
entirely to this point which was the common cen¬ 
ter of gravity, and which represents the difference 
in mass of the two bodies and their mutual dis¬ 
placing power upon the larger of the two, while 
the moon is being drawn from its tangent. Was 
ever anything clearer than this? 

We now come to Mr. Hawkins’ real error which is 
the cause of all his trouble; and here let us make 
no mistake. He supposes and assumes that the 
earth, as well as the moon, at the beginning of this 
operation, must have had some sort of a projectile 
impetus or movement in a straight line, and in an 
opposite direction to that of the moon, and at ex¬ 
actly one-eightieth of the moon’s velocity; and thus 
while the earth would pull the moon eighty from its 
great tangent, the moon would pull the earth one 
from its little tangent! 

In this way it is assumed that the earth has its 
centripetal force directed toward the common cen¬ 
ter of gravity, while the moon has its centripetal 
force directed toward the same point, that the 
earth’s small projectile velocity (1-80) is overcome 
by the moon, and that the earth is thus diverted 
into its little orbit, just as the moon’s projectile ve¬ 
locity (eighty times as great) is diverted into an 
orbit eighty times the diameter of that of the earth. 
All this has to be assumed in favor of the present 
theory, notwithstanding its infinite nicety, before 
any such motion of the earth around the common 
center of gravity can for one moment be imagined. 

But all this unavoidable assumption is of neces¬ 
sity false and in the nature of things impossible. 
Infinite wisdom, by special miraculous interference 
only, could have so arranged the two orbs and so 
started them in opposite directions by a projectile 
impetus of exactly the right velocity to correspond 
with their difference in weight. But God does not 
so act in the physical realm. He does everything 
by the physical laws when they can be as well ac¬ 
complished without the interference of miracles. 
And what necessity was there for these two nicely 
adjusted and miraculous projectile motions in these 
two bodies, when the projectile force of the moon 
alone accomplishes the same result, as we have ex¬ 
plained it, without getting the astronomical cart 
before the horse. 

Mr. Hawkins says in substance that it is impossi¬ 
ble for him to conceive of the earth moving around 
a point in space (its former quiescent center, for 


instance), and in a line between such point and 
the moon, without something in the direction of 
that point to attract it and thus divert it from 
its tangential tendency. He can’t conceive of such 
a thing! Well, we have only to say that we can 
beat him out of sight in our powers of concep¬ 
tion. Is it not possible to conceive, as we have 
explained it, of the small moon swinging around 
in its orbit, pulled into this circle from its tan¬ 
gential projection by the larger earth? and then is it 
not just as easy to conceive of the large earth being 
pulled out a proportionate distance toward the 
moon by their mutual attraction, and that the earth 
will thus be carried around the point from which 
it started (its original quiescent center) as the moon 
continues to advance along its circle? Thus both 
the earth and moon would continue to circle by 
mutual attraction around an absolute vacant point 
in space (the earth’s original quiescent center), if 
we only suppose, what was reasonably the case, that 
projectile force was given to the moon only, thus 
bringing it within the earth’s attraction while at 
absolute rest. 

If Mr. Hawkins wishes to aid his powers of con¬ 
ception, he can do so at once and produce the very 
same effect that we have described in the case of 
moon and earth by a simple experiment. Let him 
station a large float in a still lake and connect it by 
a rope to a small steam-tug 1000 feet away. Now 
let him start the tug at an exact tangent to the 
float. Of course, if properly hitched to the float, 
the littie tug will instantly commence turning itself 
into an orbit around the float, and as it circles it 
will, as a matter of mechanical necessity, begin 
displacing the float from its quiesecut. position. 
What other motion, in the name of reason, can the 
large float now have except to be drawn out a short 
distance by the tug and made to circle around a 
small orbit whose focus must be its former quies¬ 
cent center? We defy Mr. Hawkins to conceive of 
any possible relation between the float and the tug 
except that which our astronomical discovery 
ascribes to the earth and moon, namely, that the 
float will all the time keep in a line between the tug 
and the float’s former quiescent center, and that 
it will thus circle around that center in a line be¬ 
tween it and the tug, and in a small orbit whose 
diameter will be proportioned to the velocity of the 
tug and the comparative weight of the two bodies. 
No mechauicon earth could be so insane as to sup¬ 
pose that this float, thus pulled from its quiescent 
center by the tug, could travel around this circle on 
the opposite side of such old center , and in a direction 
opjx>sitr. to that of the tin/, as if pried around t/ud central 
pivot by a lever instead of being pulled by a rope , the 
equivalent of gravity. Yet that anomalous perform¬ 
ance, in the simple mechanics of nature, is exactly 
what all the astronomy of the world now teaches, 
and what Mr. Hawkins indorses, but, as we believe, 
without due reflection. We wait anxiously for him 
to revise his science and to come over on the right 
side. 


Rattlesnakes. 

Where the Small and Large Reptiles Are 
Found. 

The largest rattlesnakes are in Texas, on the 
Lower Rio Grande, where they sometimes attain 
the length of twelve feet, and are heavy in propor¬ 
tion. The smallest are the “ horned ” rattlesnakes 
of Arizona, New Mexico, and Southern California, 
which reach a length of two feet. They have two 
little excrescences over the eyes, and are full of 
devilment. They have rattles, but seldom use 
them, preferring to lie half hidden in the sand until 
stepped on, when they remonstrate. The sand oi % 
u desert ” rattlesnake is also small, and pretends to. 
be on neighborly terms with the prairie dog, whose 
burrows he occupies. I have reason to believe that 
when the rattlesnake inserts himself in the bosom 
of a prairie dog’s family, he does so on fraudulent 
grounds, and is unwillingly entertained. The 
prairie dog carries no life insurance, and cannot 
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afford a quarrel, and the snake is mean enough to 
take the advantage of him. There is a little brown 
and very comical owl, who likewise takes up resi¬ 
dence with the dog, but he makes at least a show 
of earning his rent by remaining at the entrance 
and acting as janitor, politely bowing to everybody 
who passes. Neither snake, dog nor owl seems to 
mind the other’s presence, but are exceedingly so¬ 
ciable .—Nashville American. 


Enemies of Plants. 

Destructive Little Insects That the Gardener 
Has to Fight. 

It is well to remind those who are fighting insect 
enemies that in the use of sulphur it is dangerous 
to use the word 41 fumes,” as many persons will 
understand this as meaning that sulphur must be 
ignited as we produce the fumes of tobacco. This 
would destroy all plant life as well as the insects, 
but the sulphur placed under hot sun or on pipes 
or flues, and so warmed to a degree less than igni¬ 
tion, gives off a vapor that insects do not like, with¬ 
out being dangerous to vegetation. 

There are two classes of insects with which the 
gardener has to deal: those which eat and those 
which simply suck the juices of plants. Poisons 
like hellebore or Paris green are of no use to the 
sucking class, like the greenfly, as they bore through 
the tissue, suck the juices, and thus escape. Pota¬ 
to beetles, caterpillars and the like, that feed on 
foliage, of course eat the poison also. 

The sucking insects are usually reached through 
their breathing apparatus, and it is here that the 
vapor of sulphur or the fumes of tobacco prove 
useful aids to us. But in case of thrip, for instance, 
which falls to the ground as soon as it smells to¬ 
bacco, these remedies are of little account. Clean¬ 
ing off tiie rough bark and washing is excellent, as 
destroying a large number of eggs. 


Tired Eyes. 

Indications of the Strain on the Inner and 
Outer Muscles. 

Persons speak of their eyes being fatigued, mean¬ 
ing thereby that the seeing portion of the brain is 
fatigued, but in that, says Dr W. W. Seely, they 
are mistaken. So men say their brains are tired. 
Brains seldom become tired. The retina of the eye, 
which is a part of the brain and an offshoot from 
it, hardly ever is tired. The fatigue is in the inner 
and outer muscles attached to the eye and in the 
muscle of accommodation. It may be set down 
that there is something wrong when the eye be¬ 
comes fatigued. The defective eye, as it gives out 
sooner, is really safer from severe strains. The 
usual indications of strain is a redness of the rim 
of the eyelid, betokening a congested state of t he 
inner surface, accompanied with some pain. When 
it is shown that the eye is not equal to the work re¬ 
quired of it, the proper remedy is not rest, for that 
is fatal to its strength, but the use of glasses of 
sufficient power to render unnecessary so much 
effort in accommodating the eye to vision. It is not 
good sense to waste time in resting the eye, and 
practice does not strengthen it. 

Eyes begin to age at about the tenth or twelfth year 
of life, when they have reached their full develop¬ 
ment. At the age of forty-five or fifty years the 
lenses cease to thicken, when the pressure is re¬ 
moved and their old sight begins. When a child is 
compelled to use or requires the use of glasses, there 
is littie reason to hope that it will outgrow the 
need: but the person will use these glasses as a 
basis, adding other glasses as he reaches the age 
when old sight begins, or using thicker glasses. 
Dr. Seely, however,"mentioned one case he had ob¬ 
served where a child had outgrown the need of 
glasses, but in the meantime he had grown from a 
small and puny child to a large and well-developed 
man. 


Young, but Great. 


Some of the Wonderful Accomplishments of 
Young Men. 

Many great deeds, whether of mind or action, have 
been performed by young men, as the following ex¬ 
amples will show: 

David, son of Jesse, was only twenty-two years 
old when, hearing the challenge of Goliath, the 
gigantic and armored champion of the Philistines, 
arid seeing the dismay of his countrymen, and 
hearing the reward proposed by King Saul, he ac¬ 
cepted the issue of a combat, and rejecting, as un¬ 
wieldy, the king’s armor placed at his disposal, took 
with him only his shepherd’s sling and fine, smooth 
stones, selected with care from the water course flow¬ 
ing through the valley that separated the opposing 
hosts, and slew the giant, whom he beheaded with 
his own great sword. 

Alexander the Great is another instance of early 
success. His accession to the throne took place 
when he was only t wenty years old. Having crossed 
the Hellespont he won the battle of Granrcus when 
he was twenty-two, and having conquered the world 
—until, it is said, he wept because there were no other 
countries to subdue—died at the early age of thirty- 
three. 

Julius Caesar, who was born exactly 100 years 
before the birth of Christ, so highly distinguished 
himself as a volunteer soldier at the siege of Mity- 
lene that a civic crown was awarded to him. 

In other than warlike courses many young men 
have won undying fame. 

Raffaele Sanzio, one of the most illustrious of 
painters, produced oneof his finest works—a “Holy 
Family”—at the age of seventeen, and before he 
was twenty-one lie had produced “ The Coronation 
of the Virgin,” now in the Vatican, and “The 
Marriage of the Virgin,” now in Milan. He died at 
the age of thirty. 

Michael Angelo, sculptor, painter, scholar and 
poet, was so highly distinguished that in 1490, at 
the age of sixteen, he was invited by Lorenzo the 
Magnificent to live in his palace at Florence, and 
there pursue his art. 

The great Venetian painter, Gcorgio Brabarilli, 
one of whose portraits in the Manfrini Palace was 
characterized by Byron as “the poetry of painting,” 
died at the age of thirty-four. 

The best painters of modern times, American as 
well as European, have for the most part generally 
exhibited marked ability in their early manhood. 

Nicolo Paganini was the most wonderful player 
on the violin, not only of his own day, but of all 
time. When he was twenty-one years old he made 
a professional tour through Italy, beginning at 
Lucca, in which city, at the age of fourteen years, 
he had first played in public with great success, and 
was considered a musical wonder. 

Byron’s first volume, called “ Hours of Idleness,” 
early and rather indifferent poems, appeared when 
he was nineteen years of age. He was twenty-one 
years old when, roused to anger by a very sarcastic 
notice in the Edinburgh Review , he produced that 
vehement and able responsive satire, “ English 
Bards and Scotch Reviewers.” Then he spent some 
time in foreign travel, and on his return in 1812 his 
“ Childe Harold ” was published. He did not exag¬ 
gerate when he said of that poem: “I awoke one 
morning and found myself famous.” He died at 
the age of thirty-six years, at which early age, Rob¬ 
ert Burns, the great peasant bard of Scotland, had 
also “ shuffled off this mortal coil.” 


Brain Cells. 

Is Their Capacity for Recording Practically 
Unlimited? 

When we come to look the question in the face 
the mere number of cells and fibers in the human 
brain, immense as it undoubtedly is, would surely 
never suffice for the almost infinite variety of per¬ 
ceptions and facts with which memory alone, not to 
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mention any other mental faculty, is so abundantly 
stored. Suppose, for example, we take merely the 
human beings, living or extinct, with whose names 
or personalities we are more or less fully acquaint¬ 
ed, and try to give a cell or a fiber or a ganglion 
to each. How many cells or fibers or ganglia would 
be left unappropriated at the end of the enumera¬ 
tion for all the rest of animate or inanimate nat¬ 
ure, and all the other facts or sensations with which 
we are perfectly familiar, to jsay nothing of emo¬ 
tions, volitions, pleasures, pains and all the other 
minor elements of all our complex being? Let us 
begin, by way of experiment, with Greek history 
alone, and try to distribute one separate nerve ele¬ 
ment apiece to Solon and Periander, to Themisto- 
cles and Aristides, to Herodotus and Thucydides, to 
Zeuxis and Phidias, to Socrates and Plato, to HSs- 
chylus and Sophocles, to Aristotle and Alexander, 
and so on straight through down to the very days 
of the Byzantine Empire. Then let us begin afresh 
over again, and give a cell all around to the no¬ 
ble Romans of our happy school days, Romulus 
and Remus (myth or reality matters little for our 
present purpose), the seven kings and the ten de¬ 
cemvirs, the Curtius who leaped into the gulf and 
the Stevola who burned his hand off in the Etrus¬ 
can fire, those terrible Scipios and those grim 
Gracchi, our enemy Horace with his friend Mae¬ 
cenas, and so down through all the Caesars to the 
second Romulus again, pretty much where we orig¬ 
inally started. How many cells, fibers and gan¬ 
glia would be left? 


Vegetarians. 

We find in one of the numerous tracts issued of 
lnte years by the Anglo-American vegetarians some 
food diagrams which exhibit peas as containing 
twice and a half as much heat, force, and tissue- 
producing power as “ butcher’s meat.” Now this 
is what tiie rhetoric of common life calls proving 
too much. And how is it done? In the first place, 
dried peas are compared by weight with raw beef. 
That is, a soft substance, two-thirds of which are 
alleged to consist of water, is compared with a 
hard, dry one which holds only one-seventh of 
moisture. But we are not pigeons that we should 
eat dry peas, nor do we consume our meat raw. 
The comparison should fairly be made between 
cooked meat and pea-soup, or pease-pudding, or a 
dish of green peas, or rather between a vegetarian’s 
meal and that of an omnivorous man, which prac¬ 
tically, includes the vegetarians: and we should like 
to see how the case would stand then. The same 
reckless style of misstatement runs through these 
diagrams which, says the author of the tract, “ on 
card-board, with the flesh-making elements colored 
dark red, the carbon appropriately black, and the 
water beautifully blue, I have found very effective 
in illustrating my vegetarian lectures.” 

These diagrams are followed by a table of the 
analyses on which they are ostensibly founded, and 
one is not surprised to find that, out*of the sixteen 
articles of diet enumerated, the percentages of five 
only will “add up;” the other eleven being hope¬ 
lessly wrong, and all of them at variance with the 
tables of the Bethnal Green food collection. This 
precious tract also carefully prints Genesis i. 29, 
which allows the eating of vegetable food: but is 
cautious to ignore Genesis ix. 3, which permits 
flesh. Perhaps it is on such evidence as these said 
diagrams and tables that Mr. F. W. Newman in his 
essays advances “ the positive testimony of the 
first chemists as to the real superiority of grain and 
pulse, and dried cabbage or cauliflower, and nuts, 
and dried apples and potatoes, to equal weights of 
dried meat.” But the whole truth does not lie in 
any of these statements. To quote the late Mr. 
Dallas in his almost classic “ Book of the Table 
“ There never was a greater farce than these tables 
of nutritive values. It appears that white of egg 
is more than twice as nourishing as the yolk, and 
that a red herring is more than nine times as nour¬ 


ishing as mother’s milk. What can be the worth 
of a science that works out such incredible results? 
Not only would these results—even if they were 
trustworthy—be valueless, since they take no ac¬ 
count of the digestive labor required to utilize the 
different substances, but they cast doubt on the 
received chemical doctrine that the nitrogenous 
elements of food are the most nutritious .—The 
Saturday Review. 


Age of Vegetables. 

Those Cultivated at Present Known of Cent¬ 
uries Ago. 

Many of the species of vegetables we now cultivate 
have been grown and eaten for centuries. Even be¬ 
fore the Christian era many of them w’erc in use. 
Lettuce has been used at the table for thousands of 
years. Herodotus tells us that it was served at the 
royal tables centuries before the Christian era, and 
one of the noble families of Rome derived its name 
from this plant. 

Spinach, asparagus, and celery have been culti¬ 
vated and eaten among the Eastern nations for thou¬ 
sands of 3'ears. Radishes were known and grown 
by the Greeks and were offered at Apollo’s shrine, 
wrought in precious metals. Parsnips were grown 
and brought from the Rhine to add to the luxuries 
of Tiberius’ table. 

Beets were most esteemed centuries ago, and car¬ 
rots were in such repute in Queen "Elizabeth’s 
reign that the ladies of her court adorned their huge 
structures of false hair with their feathering plumes. 
Peas at Elizabeth’s court were very rare, and were 
imported from Holland as a great delicacy. 

Fruits were also in great repute among the 
ancients. The currant was cultivated centuries ago 
in European gardens, and was called the Corinthian 
grape. One old writer speaks of the berries as 
Corinths, hence the name of currants. Thu damson 
plum was extensively cultivated at Damascus, 
whence its name. 

The cherry came from Crosus, a city of Pontus, 
and the delicious peach, king of fruits, was first 
known in Persia. The quince was a holy fruit, 
dedicated to the goddess of love, and was called 
Cyndonian apple. Pears are as ancient as apples, 
and are mentioned among the Paradisal fruits. 


To Beautify the Skin. 

What to Use in Taking Summer Baths—To 
Avoid Disagreeable Coloration. 

To make the skin elastic, and aid in removing the 
unpleasant spots that appear on the back of the 
neck, an emollient bath is recommended; and this 
may be obtained by using a preparation of bran 
and barley instead of soap. Boil in soft water a 
dozen pounds of barley-meal and four pounds of 
bran, until the mixture becomes about ns thick as 
a heavy oil. Apply this over all the surface of the 
body with a flannel cloth, and wash it off with warm 
water; then rub in some almond oil, take a quick 
bath, and dry the skin carefully—not as if you were 
rubbing a piece of satin, but firmly and softly, yet 
effectually. The flesh brush is not advised for 
women with ordinarily sensitive skins, unless, in¬ 
deed, they have become accustomed to its use. If 
one has not been in the habit of using it, it is very 
apt to hurt the skin, shock the system and do more 
harm than good. 

The ardent advocate and devotee of outdoor 
sports notices that her hands grow red and un¬ 
sightly, and she does not like it. Who would? 
However, she can easily whiten them, for all that 
is necessary is that they should be washed in hot 
milk and water just before going to bed, then 
rubbed well with either almond, palm or clear olive 
oil and a pair of chamois gloves drawn over them. 
Use hot water and good soap for washing, and in 
the daytime wear gloves that will promote perspira¬ 
tion. Lime water—that is, the juice of limes-is 
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said to be good for sunburned hands. The other 
kind of lime water, more or less diluted and taken 
internally, will be good for the woman who suffers 
from continual malaria, and fears that her breath 
is feverish. Not hing is so mortifying to a woman as 
to know this, and yet, unless she does, she cannot 
help herself. When the unpleasant odor is not due 
to the teeth or temporary indigestion, a good gargle 
is made by mixing equal parts of tinctufe of kra- 
meria and eau de cologne, diluting the whole with 
a little water. This is astringent in its effect, but 
not enough to cause a sensitive pair of lips to 
suffer.— Exchange. 


The Science of Perfumes. 

By a process known as enfleurage, which is the 
exposure of beef fat to fresh flowers in close boxes 
until it is thoroughly permeated and charged with 
their odors, the perfumes of six flowers are ob¬ 
tained, which could in no other manner known to 
science be preserved apart from the fresh petals. 
Those flowers are violet, jasmine, tuberose, rose, 
orange-flower and cassic (cinnamon flower). From 
those six there are fifty or more combinations 
made for the simulation of the odors of other flow¬ 
ers. Sweet pea is made with orange-flower and 
jasmine; hyacinth is counterfeited by jasmine and 
tuberose, and the lily of the valley by violet and 
tuberose. But the resources of the perfumer are 
by no means confined to the pomades, as the 
scented fats are termed. He uses many essential 
oils, the principal of which are sandalwood, ber¬ 
gamot, lemon, rosemary, neroli (made from bitter 
orange-flowers), patchouli and attar of roses. It is 
very difficult to get the last named in a pure state, 
because its great cost tempts to dishonest adultera¬ 
tion. Very often rose geranium oil is substituted 
for it. Musk is another important ingredient, en¬ 
tering, as it does, into almost all perfumes, except 
those which are actually imitations of flower odors, 
or, as styled by perfumers, “natural ”—as, for in¬ 
stance, heliotrope, tuberose, white rose and violet. 


A Printer’s Error. 


A society paper, published in Chicago or some 
such town, gave an account of a society event, and 
in speaking of one beautiful lady of gigantic pro¬ 
portions it meant to say that “ Mrs. Smith possessed 
a form that Juno might envy.” The editor went 
home and left a subordinate to get out the paper, 
and the next morning he read in his paper that 
“Mrs. Smith possessed a form that Jumbo might 
envy.” 


Reviews of New Books. 


Notice to Publishers. 


Social arrangements have been made to have all new 
books sent ns carefully reviewed by specialists. 


“ Tiie Homiletic Review ” for May is a num¬ 
ber of marked excellence. The leading article is 
on “The Present Status of the Darwinian Theorv 
of Evolution,” by Sir William Dawson, LL. D., of 
McGill College, Montreal. This is a very discrim¬ 
inating and interesting paper. Dr. Henry J. Van 
Dyke, Jr., of New York, gives an able paper, the 
third in the Symposium on the Christian Ministry. 
Dr. William A. Snively, of Brooklyn, discusses 
“The New Theology” with admirable spirit, and 
yet with keen, discriminating analysis, that makes 
his polished thrusts the more effective. Dr. T. W. 
Chambers’ exposition of “ Modern Criticism,” in 
its relations to doctrinal Christianity, is sure to 
command attentive reading. Dr. Howard Crosby 
gives a third paper on “ The Advantages of Greek 
to the Average Clergyman.” Dr. Arthur T. Pierson 
continues his valuable contributions on “Seed 


Thoughts for Sermons” and “The Missionary 
Field.” Dr. Stuckenberg, of Berlin, Germany, dis¬ 
cusses “Socialism and the Church ” in “thoughts 
that breathe, and words that burn.” It deserves 
careful and prayerful reading. There are seven 
sermons in the Sermonie Section, besides fifteen 
outlines as “ Prayer-Meeting Service,” and under 
“ Hints at the Meaning of Texts,” twenty two in 
all; besides seven review articles on themes of ut¬ 
most interest, and by as many eminent writers. 
The leading sermons are by Dr. Christlieb, of Ger¬ 
many, Rev. Henry Ward Beecher and Dr. J. B. 
Thomas. All the other departments, as usual, are 
full of choice and varied thoughts, discussions, 
facts, statistics, suggestions, adapted to the inanv 
needs and conditions of the study, the pulpit and 
pastoral work, making a Clergyman’s Review 
that fairly distances every other of its class in the 
world. Published by Funk Wagnalls, 10 and 12 
Dey Street, New York. 83.00 per year; 30 cents 
per single number. 

The May number of “ Mind in Nature ” has a 
second paper from Dr. Valin on “Heredity of 
Memory.” R. W. Shufeldt reviews Bishop Coxe’s 
contributions to first volume of “ Mind in Nature.” 
I. Lancaster has a few' more thoughts on “ The 
Doctrine of Evolution.” Sarah E. Titcomb replies 
to a review^ of her book, “ Mind Cure on a Material 
Basis,” in the March number. 

To many readers the most important article is the 
report by Dr. A. M. Hutchinson, of Minnesota, on 
a “Faith Cure,” which came under his own obser¬ 
vation; the nature of the disease and condition of 
the patient is given in full, and the doctor honestly 
says that he assumes no credit for the marvelous 
recovery. There is also a very interesting paper 
on “ Occultism in Chicago,” a short, but pungeut 
article on “Personal Purity Among Men,” which 
with other papers on kindred topics, make up a 
very valuable number worth far more than the ten 
cents asked for it. 
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